Electrical World 


The consolidation of Electrical World, Electrical Engineer and American Electrician 
Published by McGraw-Hill Company, Inc. 


W. H. ONKEN, Jr., Editor 


S. B. WILLIAMS, Assiatant Managing Editor A.M. PERRY, Engineering Editor J.C. MARTIN, Western Editor G.E. ARMSTRONG, Pacific Coast Editor 
P. S. BIEGLER, C 


‘Associate Editors: 


D. H. BRAYMER, Managing Editor 
H. 8S. KNOWLTON, New England Editor 
T. BALDWIN, S. N. CLARKSON, 


R. H. BACON, T. P. KINDIG, R. M. DAVIS, E. H. HUBERT, F. C. WELLS 


Volume 77 


New York, Saturday, January 1, 1921 


Number 1 


Outstanding Aspects of the Industry 


REDICTIONS and predilections for 1920 have in 

most cases merely served to confound the prophets 
and cast doubt on the wisdom of the economists. 
Starting out happily and heavily laden, with bunkers 
filled to overflowing and with every prospect of a suc- 
cessful voyage, the ship, badly battered, was just about 
able to make port. In a wide range of industries defla- 
tion has set in, and there have been perceptible slumps 
in the wool, cotton, grain, iron, leather, sugar, rubber, 
coffee, lumber and other markets. The electrical indus- 
trv has not shared their fate and has hardly felt the 
hand of depression, chiefly for the reason that it has 
never been in the hands of opportunists. As one manu- 
facturer has aptly expressed it, “Furnishing both mate- 
rial and brains, it has sold the material and given away 
the brains. Seemingly satisfied with the creation of 
yreat wealth for the community, it has reserved for 
itself but a fraction of what it created.” It has there- 
fore enjoyed a gradual growth with medium prosperity, 
which gives it a position of stability and renders it more 
or less panic-proof. 


*NGINEERING developments during 1920 kept pace 

with the needs of the country. It is difficult to 
improve the already high efficiency of most electrical 
apparatus. Improvements, therefore, have for the most 
part been along economic rather than technical lines, 
except in the radio-telegraph field. Interconnections of 
electric generating and distribution systems continue to 
grow, and transmission voltages as high as 220,000 are 
planned. Recent legislation has given impetus to water- 
power development, and high-pressure steam stations 
established at mines, wherever feasible, are coming into 
vogue. Official studies are also under way for super- 
power zones which are fraught with great economic 
possibilities. These developments, however, are evolu- 
tionary rather than revolutionary. There is growing 
appreciation on the part of engineers of their duty to 
the public, and this has led to the formation of the 
council of the Federated American Engineering 
Societies, whose function it is to develop this national 
sense of engineering and its relations to our great 
human problems. 


“THE constant growth in output of the electric light 

and power companies of the country despite the 
many and serious obstacles which have confronted them 
during the past vear is the best evidence of the pro- 
ficiency which characterizes the operation of these public 
utilities. Of itself this should be a matter of pride to 
the entire engineering profession; yet, great as is the 
accomplishment, greater still is the fact that the average 
cost of electricity remains, as it has remained during the 


past decade, almost constant. This is phenomenal and 
indicates the immense possibilities within the industry 
when better regulatory policies and practices shall un- 
shackle and stimulate the genius and ability of all public 
utility men. 


INANCIAL problems still overshadow the electrical 

central stations. The needs for new capital are 
exceedingly great and the acquisition of it is difficult. 
Permits for water-power development alone, if they are 
granted, will tax the ingenuity and skill of manufac- 
turers, executives and operators alike, for they involve 
12,000,000 hp. and the expenditure of approximate) 
$2,000,000,000 over and above the normal outlay for 
improvements and betterments to existing generating 
and distributing systems. During 1920 about $400,000, 
000 of new money was raised by electric public utility 
companies for refunding and other purposes incident to 
the well-being and expansion of the business. That the 
amount was insufficient goes without saying—twice that 
sum could have been used. The outlook for an easie) 
money market, however, is bright, and with the induce- 
ments which low-priced public utility securities offer for 
a fairly high yield more funds will be available. 


HE country is suffering somewhat from an em- 

barrassment of riches. We have been blessed with 
crops of wheat, corn, cotton and other staples more 
abundant than ever. The best record of the feverish 
war days has been surpassed by the steam railroads. 
Our foreign trade has reached an enormous total, estab 
lishing not only a new record for the nation but consti 
tuting the greatest volume of trade ever attained by an) 
country in any age. What though there be stagnatio 
here and there, it is not symptomatic of the country o1 
of the electrical industry. The world is short of mate- 
rial, and, considering the industrial dislocation occa 
sioned by the war, the derangement of finance, the 
colossal government debt and other disturbing influences, 
the natural forces now in operation are not only reas- 
suring in their reactions but are conducive to business 
stability. It would have been too much to expect that 
the electrical industry would not respond sympatheticall\ 
to the fluctuations occurring in other basic industries 
Even with the declining business of the past four 
months the record for the year exceeds by at 
25 per cent the business of 1919 and our factories are 
still working on unfilled orders. However, the period 
of readjustment has about run its course and within 
the next few months it is reasonable to expect an ex- 
pansion of business that will make all past predictions 
seem conservative. Factors in this coming expansion 
are already beginning to appear. 
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Guy Eastman Tripp 


One of the outstanding captains of the electrical industry, an organizer and administrator 
whose leadership and judgment are frequently sought 


OME men contribute to the advance- 
S ment of an industry through their 

research, others through their engi- 
neering skill, but there is one small 
group that makes it possible for the 
public to enjoy fully the benefits of the 
vision, skill and brains of the others. 
To this group belong the executives who 
direct and guide industrial progress. On 
such men rests the responsibility for the 
future development of the electrical in- 
dustry. No matter how carefully a 
motor has been designed nor how sub- 
stantially a dam has been built, the 
necessary confidence of the public is 
wanting unless there is a leader at the 
head of the enterprise. Such a man is 
Guy E. Tripp, chairman of the board 
of the Westinghouse Electric & Manu- 
facturing Company. With the Stone & 
Webster organization, later in the almost 
hopeless task of reorganizing the badly 
muddled affairs of the Metropolitan 
Street Railway system, then as chair- 
man of the board of the Westinghouse 
interests, and during the war chief in 


charge of production of ordnance, he has 
always been able to shake off details, 
get at the meat of the problem and 
arrive at a solution which assures 
success, 

As a traveling auditor with Stone & 
Webster Mr. Tripp attracted such atten- 
tion that he was soon managing utility 
properties and divisions and finally be- 
came a vice-president. While with Stone 
& Webster he was appointed chairman 
of a committee of three to operate the 
New York City railways, then under re- 
ceivership. His conspicuous work in that 
capacity came to the attention of the 
directors of the Westinghouse company, 
and after the death of Mr. Mather Mr. 
Tripp was appointed to his present posi- 
tion. He went to that company while 
it was emerging from the trials of its 
receivership at a time when it needed 
a financier and a _ student of human 
nature, with a firm hand and a clear 
insight, to keep its course straight in 
the channel of healthy business. How 
well he has succeeded can be judged 


from the strong financial position of the 
company, which in the current fiscal 
year expects to bill in the neighborhood 
of one hundred and seventy-five million 
dollars’ worth of goods. 

Mr. Tripp was born April 22, 1865, 
at Wells, Maine, and started to work 
when a boy. He has achieved success 
wherever his endeavors have led him 
because he has mastered the job ané 
stuck to the essentials. When he be- 
came an executive he left the details 
to others, placing responsibility on sub- 
ordinates and expecting and getting re- 
sults. He has the faculty of harmonizing 
conflicting interests and of getting to 
the heart of things by the most direct 
route. In the Ordnance Department, 
where he attained the rank of brigadier- 
general, he astonished all by the ease 
with which he cut red tape, decentralized 
the department and produced results. 
For his services in this connection the 
General has been decorated with the 
distinguished service medal of the United 
States government. 
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The Electric Public Utility Outlook 


Necessity of Raising Huge Amounts of New Capital Still a Pressing Problem— Millions of 
Water Horsepower Awaiting Development—Spirit of Good Will 
Toward the Industry Manifested 


By MARTIN J. INSULL 
President of the National Electric Light Association 


HE year just begun is full of promise for the 

electric light and power industry. The possibilities 
will be markedly determined by the degree to which we 
are able to finance ourselves. For the public good it is 
expedient that light and power companies be made to 
function efficiently and be put on a paying basis. They 
must have adequate equipment and funds for expansion 
to meet the growing needs of the communities they 
serve, and their securities must be made attractive to 
the small investor. 


SMALLER INVESTORS DESIRABLE 


Large investors, that is to say people with wealth, 
are not in the market at the present time by réason of 
the fact that, owing to the very heavy supertaxes on 
incomes, they feel they can better afford to buy tax-free 
securities paying a low rate than to take on investments 
yielding a higher rate but actually producing less on 
account of taxes. Therefore the investors that we as 
utility men must rely on more and more are the smaller 
ones. We must interest them not only as possible 
suppliers of funds but also as a matter of sound public 
policy. For that reason the campaigns of good will 
entered into most generously by the manufacturers of 
electrical apparatus and supplies and by the National 
Electric Light Association and other kindred utility 
organizations ought to go far in building up faith in 
public utilities and in establishing the indispensability 
of their service. 


NEED OF FURTHER DEVELOPMENTS 


Any electric light and power company is worth to the 
community what it can give it in service. If the 
utilities are short of equipment or otherwise crippled 
in distributing electricity the problem is the com- 
munity’s as well as ours. The cost of our inability to 
render adequate service falls directly on the public. 

The electric light and power companies of the country 
would like to buy more equipment. They need it just 
as really as the thousands of industries in communities 
they serve require the electricity that would be generated 
by it. In addition, vast water powers made available for 
development by congressional action will require millions 
of horsepower of apparatus, costing billions of dollars, 
before the energy of the falling water can be made 
serviceable to mankind. But with the money market as 
it is at present, and with existing credit restrictions, the 
industry is not in a position now to command the funds 
with which to buy all the equipment it needs unless the 
public service commissions of the several states permit 
it to earn more on its present investment. 

Of course, public utility managers must show inherent 
ability and must breathe the spirit of service, but they 
cannot accomplish the impossible. What they have done 
in conjunction with their efficient and loyal organiza- 
tions against heavy odds has been nothing short of 


marvelous, and it is only just that the public be apprised 
of the accomplishment. 


SERVICE ESSENTIAL TO INDUSTRY 


Electric utilities today are vitally essential to the 
industrial world. Once they were developed beyond the 
demands on them, but now they cannot meet the offered 
loads. It is unthinkable, however, that industrial expan- 
sion should be checked by lack of electrical facilities. 
Our power systems will be improved and increased to be 
adequate to the growing demands of industry. With all 
the handicaps that have confronted us during 1920, the 
electric public utilities have produced eight billion kilo- 
watt-hours more energy than they did in 1919 and raised 
almost half a billion dollars of new money. I submit, 
therefore, that the electric light and power industry has 
done, as it will continue to do, its best in serving the 
country. However, it will need more than ever before 
the co-operation of the public and the unanimous support 
of the other branches of the industry. 


PUBLIC UTILITY SECURITIES SOUND 


The job before us is to educate the smaller investor to 
put some of his savings into public utility securities. 
This is ethically just and practically wise from every 
angle. The movement is, moreover, timely, for never so 
much as now has there been need of disabusing the 
American people of their old notions concerning capital 
generally, and particularly concerning capital invested 
in the securities of electric light and power companies, 
regulated as they are by public service commissions and 
conducted for the public good by men of broad expe- 
rience and technical skill. 


SPIRIT OF GOOD WILL MANIFEST 


Already a new spirit toward the electric public utili- 
ties is manifesting itself on the part of bankers, public 
service commissions, business men and the public, and 
I cannot urge too strongly that we as utility men acquit 
ourselves as deserving of the confidence and trust thus 
reposed in us, and that we be imbued and animated by 
the spirit of service, sufficient and unsurpassable, so that 
ours shall be the model public utility—young, lusty, 
enterprising, intrepid, daring and resourceful. That 
has been our heritage and the basis of our marvelous 
growth. The least we can do is to pass it on with added 
honors and luster. 


APPEAL TO PUBLIC OPINION 


Our appeal lies in a dignified submission of the case 
to the public will. Provided that that public is properly 
informed and enlightened, either through our own 
efforts or the efforts of our friends, our future is secure. 
That consummation, I am reasonably certain, we shall 
experience in large measure in 1921. 
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Interconnection Power-Contract 
Principles 


Contracts Should Not Be Entered Into Except as 
New Investment Is Made, and Then There Should 
Be Provision for a Fair Division of Revenue 
By R. S. HALE 


Superintendent Special Research Department, Edison 
Illuminating Company of Boston, Mass. 


Electric 


LECTRIC power is sold over transmission lines con- 

necting the systems of different companies in two 
eases. The first case is where the lines are built and 
ready so that there is no problem of capital expenditure. 
This condition may be brought about in several ways. 
Sometimes an old contract has expired, sometimes the 
capital expenditure is so small that it is disregarded, 
and sometimes the two companies have got together and 
said: “Let us make this connection. One of us will 


AY 
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except between 2 p.m. and 6 p.m. If you take only 
500,000 kw.-hr. per month or less, there will be no 
reduction, but for more than 500,000 kw.-hr. per month 
the rate for the excess will be 9 mills. If you want 
energy between 2 p.m. and 6 p.m. we can give you 1,000 
kw., but you must give us two days’ notice so that we 
can get the boilers ready, must pay us $50 per day 
extra and must pay an extra half cent for energy taken 
during those hours.” 

The selling company could put out rates like these 
or others with more or less complications and could 
change them from time to time; but unless there is 
involved an expenditure for other than operating ex- 
penses, what is the need of a contract? 

If, however, and this the second case, an expenditure 
of new money for capital account is involved, then the 
investing company may feel it necessary to have some 
agreement so that it may not be left with an idle invest- 
ment. The principle and practice involved here is much 


TRANSFORMER STATION WHICH CONNECTS BOSTON EDISON AND NEW ENGLAND POWER COMPANY’S SYSTEMS 


During year ended June 80, 1920, the former company sold to the latter 11,560,822 kw.-hr. and purchased 
in exchange 7,125,257 kw.-hr. 


build so much and the other will build so much, and then 
after we have made the connection we will see what we 
will do about buying or selling energy.” 

In all these circumstances the best advice in regard 
to making a contract is the same as the advice of Punch 


to those about to marry: “Don’t.” The best contract 
is no contract at all. Let each company state the price 
at which it will sell, the statement of the price also 
including the time at which the supply will be available, 
the amount, and any further requirements as to power 
factor, load factor or anything else. The price, however, 
would be subject to change at any time, or perhaps the 
selling company would say: “This price will stand for 
a week or a month or a year so that the purchasing 
company can plan ahead.” The prices and conditions, 
however, would be settled by the selling company and 
would not be a contract in the ordinary sense of the 
word, but would be a rate or set of rates. 

For instance, the selling company might say: 

“The rate is 1 cent, and we can supply up to 5,000 kw. 


the same as with ordinary sales of power in the cases 
when an investment is needed. One company makes an 
investment in hope of selling enough energy to make it 
a paying one. The company may be and often is willing 
to “take a chance” without a contract; but, if unwilling 
to take the risk, what form of contract should it make? 
A committee of the National Electric Light Associa- 
tion once made a report on this subject and suggested 
the following scheme as fully protecting both parties: 
Let the purchasing company advance the money and 
let the investment made with that money become the 
property of the selling company but be earmarked dur- 
ing the term of the contract for the use of the purchas- 
ing company. In the ordinary case of sales of primary 
power this is accomplished by specifying a number of 
kilowatts (or kilovolt-amperes) always to be available. 
In the case of secondary power it would be accomplished 
by specifying a number of kilowatts to be available for 
the use of the purchasing company during all except 
peak hours, which would be defined by the clock or 














JANUARY 1, 1921 ELECTRICAL WORLD 
ceemthtie ntarhetpiehicisnmsnentmtinitma nai teas otal tetestitna teeth cnn aaheipieeateieindiaia tai ilteaeeneeataiaiasiineiiemeiniainaatinainaiisana 


might be defined by permitting the selling company to 
shut off, say, 500 or 800 or some other number of hours 
per year as chosen by itself. 

The rate paid for energy taken should be the regular 
rate that the selling company would charge for energy 
delivered with its own investment in its own territory, 
but the money thus paid should be separated into two 
portions in some defined way, the first portion cor- 
responding to operating expenses and to be retained by 
the selling company, and the other portion correspond- 
ing to the return on the investment and profit, to be 
returned by the selling company to the purchasing 
company until the money advanced for the investment 
shall have been returned with interest. The agreement 
should be subject to arbitration if circumstances change, 
and the rate for the power, which would not be in the 
contract but would be established by the selling company, 
should also be subject to arbitration. 

Such an arrangement absolutely protects both com- 
panies, because if no energy is used the selling company 
has not had to expend any of its own funds since the 
purchasing company advanced all the money for invest- 
ment, and as no energy is used there are no operating 
expenses. 

If, on the other hand, energy is used, the selling 
company has to provide money for operating expenses, 
but this is covered by the portion of the bill retained, 
while the balance is returned to the purchasing com- 
pany until the money advanced is returned with interest. 

Theoretically such a contract might be for an 
indefinite time, since even if the investment was 
never returned the selling company would in theory still 
be safe. Practically, however, it seems more reasonable 
to provide that at the end of say seven years no further 
return of investment shall be made, but thereafter all 
the money paid for power shall be retained by the selling 
company. In any case the total rate for the power 
should be the regular rate of the selling company, the 
same as charged in other cases under similar conditions, 
and should be subject to change by arbitration and not 
be a part of the contract. 

If it is a question of financing, the purchasing com- 
pany, instead of advancing cash, can provide notes or 
bonds, which the selling company would place in its 
treasury. The money returned by the selling company 
to the purchasing company would then be available for 
paying the interest and principal on these bonds. 

While this is a perfect method, it is not yet in use. 
Instead, most contracts call for a guarantee, either in 
dollars or in kilowatt-hours, and such contracts usually 
work well. If, however, there is any real danger that 
the purchasing company will not use enough to fulfill 
its guarantee, then there should be a provision so that 
the penalty or price paid for the amount not taken 
under the guarantee would be less than the full rate for 
energy actually taken, since the selling company would 
save operating expense on all energy not taken. 

In any case the rate for energy should not be part of 
the contract, but should be subject to change from time 
to time, with provisions for arbitration—or, what is the 
same thing, subject to appeal to a utility commission. 

In any case contracts should be for as short a term 
as is considered safe. Short contracts make for long 
friendships, and even if a capital expenditure is involved, 
both parties should look forward to getting as soon as 
possible on the basis of no contract, but selling and 
buying power at rates according to the existing condi- 
tions and subject to revision when conditions change. 
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Tendencies in the Design of 
Power Stations 


Economies Resulting from the Skillful Arrangement of 
Station and Layout of Equipment and Operating 
Tendencies in Boiler and Turbine Rooms 


BY PETER JUNKERSFELD 
Engineering Manager Stone & Webster, Inc., Boston 


HE present and probable future economic con- 

dition of the world indicates that greater advances 
in the field of power-station design are to be expected 
in the coming years than in those just past. During 
the last few months the necessity of avoiding waste has 
been brought home to everybody, and it is not unlikely 
that economy will be a virtue for some years to come. 
The public service industry, in which the production of 
power has reached its highest development, has been 
restricted in the growth of its normal power supply 
owing to financial conditions and war-time activities. 
With the improved conditions, from the central-station 
point of view, which are undoubtedly soon to prevail, 
it is to be expected that many additions will be made 
to present power stations and that a number of new 
plants will be built. There will then exist the great 
stimulus to progress—the need for improvement and 
the opportunity to get it. 

I do not wish to imply that the past year or two have 
been entirely devoid of progress, for there has been a 
steady advance to better practice and much thinking as 
to what will be done when the opportunity offers. There 
has also been a severe test of equipment to furnish a 
basis for further progress. 


EFFICIENCY VERSUS FIRST COST 


In the pursuit of the maximum of efficiency designing 
engineers are always held in check by the cost of 
reaching it. The recent extremely high price of coal 
has seemed to justify construction expenditures that 
would not be permissible with cheap fuel. However, 
there is always danger of regarding the present as a 
“normal” period and of going to great lengths to obtain 
low operating cost without sufficient regard to the pos- 
sibility of burdening the plant throughout the future 
with excessive fixed charges. It is, therefore, most 
important that during the design period a close study of 
probable operating costs for a long period be made and 
that these be carefully balanced against the fixed 
charges. Low operating expense, especially in operating 
and maintenance labor, can frequently be obtained with- 
out additional cost by skillful arrangement of suitable 
building and equipment. This is something which is 
always in order and is receiving a great deal of atten- 
tion. 

As fuel cost usually represents nearly 80 per cent of 
the station operating and maintenance expense, efficient 
boiler operation deserves great consideration. Educa- 
tion of the firemen, an all-important factor, is, of course, 
outside the province of the plant designer. He can, 
however, give serious study to the selection of the stoker 
and the design of the furnace, and he can provide suit- 
able instruments to permit operation of the boilers on a 
continuous-test basis. The drift toward more general 
use of large boilers permits the use of instruments on 
individual units without seemingly prohibitive cost, and 
it is now becoming common to see coal actually weighed 
into the stoker hoppers, the feed water input and the 
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A—tThe 60,000 hp. Kerckhoff plant of San Joaquin 
Light & Power Corporation, near Fresno, Cal., 
started Aug. 15, 1920, and completed in fifteen 
months at cost of about $6,000,000. B—Westport 
steam generating station of the Consolidated Gas, 
Electric Light & Power Company of Baltimore, 
which will have 140,000 kw. installed rating by 
March 1, 1921. C—Skowhegan 12,750-hp. hydro- 
electric plant of Central Maine Power Company, 


formally started Dec. 1, 1920. D—Muscle Shoals 
(Ala.) dam from the power-house end. The power 
station will have an initial installation of four 
30,000-hp. I. P. Morris waterwheels driving four 
20,000-kva. Westinghouse generators. The ultimate 
rating will be 612,000 hp. E—The Colfax station 
of the Duquesne Light Company, Pittsburgh. 
Two 60.000-kw. generating sets are installed, and 
four more will be added as the load increases. 
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steam delivery metered, and other instruments and auto- 
matic controls installed. 

The design of boiler settings now receives much more 
study in detail than has been the practice in the past. 
Boilers now are usually set very high. There are 
several recent instances of the B. & W. type of boilers 
being set with the bottom of the front header nearly 
20 ft. (6 m.) above the floor and the Stirling type of 
boilers with the center of mud drums 12 ft. and 13 ft. 
(3.6 m. and 3.9 m.) above the floor. The settings are 
constructed entirely of firebrick, and provision is made 
for expansion in all four walls so as to prevent cracking 
of the brickwork. 


UNDERFEED STOKERS OF STANDARD TYPES HOLD 
PROMINENT PLACE 


Underfeed stokers of the standard types continue to 
hold their prominent place. In localities, however, 
where high-ash coals of high volatility have been burned 
principally in natural-draft chain grates, as in the Mid- 
dle West, the demand for high capacities has led to the 
use of traveling grates arranged for forced draft. The 
Coxe stoker was already available for this service, with 
a successful record of many years behind it, and several 
other types are now on the market. There has also been 
a marked disposition to use forced-draft traveling grates 
for small-sized anthracite in regions well outside the 
normal anthracite area. 

A decided advance has been made within the last year 
in the practice of burning oil fuel. The mechanical 
atomizing oil burner has been adapted to the needs of 
stationary plants, and very high capacities and efficien- 
cies are being obtained. As much as 1,300 lb. (590 kg.) 
of oil can be burned per hour in an individual burner 
using forced draft. The intimate and exact mixture 
of air and oil at their point of entrance into the furnace 
which is required for both efficiency and capacity can 
be maintained over the entire range of output with much 
less difficulty than when steam atomizing burners are 
used. 

Although recent conditions have been more favorable 
to the economizer, there has been some hesitancy about 
using it. Cast-iron construction under high pressure 
is not generally desirable, and corrosion trouble with 
steel tubes has been considerable. Station designers 
have shown a disposition to avoid these difficulties as 
well as much of the cost incident to a straight econo- 
mizer installation by using deeper tube banks on boilers 
of the B. & W. type and integral economizers on boilers 
of the Stirling and Bigelow-Hornsby types. These de- 
vices admittedly do not recover so much heat as a true 
economizer, but appear to be very satisfactory com- 
promises. 


STATION HEAT BALANCE 


Obtaining a satisfactory heat balance in a steam- 
power station is always an important problem. It is just 
as important, however, that considerable flexibility be 
permitted so that the operator may maintain the balance 
under wide variation of load. Much ingenuity has been 
displayed in the various solutions of this problem. The 
use of house turbines and alternate steam and motor 
drives is well known. Plans have lately been devised 
for bleeding steam from the lower stages of the main 
unit, after it has done a maximum of work, and using it 
for primary heating of the condensate returns. This 
has the effect of retaining within the heat cycle of the 
plant some of the heat otherwise wasted in the con- 
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densing water, with corresponding gain in plant effi- 
ciency. Heating of the water is completed by the 
exhaust from a house turbine or other auxiliaries. 


POWER-STATION BUILDINGS 


In the design of power-station buildings there have 
been noticeable tendencies toward deeper basements in 
both turbine and boiler rooms. In the former the tur- 
bine floor partakes of the nature of a gallery around the 
turbine, permitting the access of light and air to the 
condenser floor and an easy view of all operating equip- 
ment. The high boiler-room basement permits discharg- 
ing ash directly from the hopper into standard railroad 
cars or motor trucks and greatly simplifies the problem 
of ash removal. In the boiler room coal bunkers are 
now frequently built at one end or in the center, the 
stoker hoppers being filled by traveling weigh lorries. 
This leaves the space over the firing aisle free and 
permits natural lighting and ventilation. 

Condensation in the winter time on the underside of 
the turbine-room roof, which has long been a cause of 
trouble to plant operators, is also receiving further 
attention. 


STATION ELECTRIC EQUIPMENT 


In the layout of the electrical side of the modern 
plant the tendency is toward simplification and increased 
reliability. Switchboards are arranged more logically 
in order to prevent trouble due to mental errors on the 
part of operators. Bus structures are made more rigid, 
and the tendency is toward the greater separation of 
the phases, to reduce the possibility of short circuits 
as well as the mechanical stresses arising from them. 
With these ends in view bus insulators are placed so that 
they will be in compression instead of tension or bend- 
ing, and a wider spacing of conductors and the use of 
heavier barriers have been adopted. In one or two 
cases each of the three phases is being housed in an 
entirely separate room with the single-pole switches of 
each circuit tied together mechanically. 

Avoidance of the destructive effect of short circuits 
is one of the things uppermost in the minds of designing 
electrical engineers. Switches of higher current-carry- 
ing and rupturing capacity are being employed. Various 
weak points of the electrical system within the station 
are being strengthened, resistance is being placed in 
series with potential transformers to limit flow of cur- 
rent to a short circuit within the transformer, single- 
turn current transformers are being employed to avoid 
the failures common with other types, and more care is 
being exercised in the selection of taps and connections 
on account of the frequency with which they have been 
destroyed by short circuits. 

The use of reactors in generator leads, between bus 
sections and in outgoing feeders, is receiving much more 
attention to insure their satisfactory functioning under 
short-circuit conditions without interference with nor- 
mal operation. 

There is a tendency to return to automatic switches 
in generator leads but with the relays so arranged as to 
open the switch only in case of a short circuit within 
the generator, thus cutting the disturbance off the 
system. 

All equipment that will operate satisfactorily in the 
open is being placed outdoors for the sake of safety and 
reduction in building costs. This includes power and 
instrument transformers, oil switches, lightning arrest- 
ers and high-tension buses. 
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RATINGS SHOULD NEARLY 
DOUBLE BY 1925 


Ratio between output and sta- 
tion ratings increased during the 
normal period 1907-1912 at the rate 
of 9.08 for every 5,671,000,000 24,200,000 
kw.-hr. increase in output. (arn. 1, 1925, 


Ratio in 1912 
1915 


Amerie 
Ratio in 1925 is 3 


Divide the yearly output by its 
respective ratio to obtain genera- 
tor kilowatts required to carry load 
at 100 per cent rating. 
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Deficiency in total rat- 

ing of generators, Jan. 

1, 1921 2,800,000 kw. 
Increase in rating neces- 

sary to take care of 

expansion from 1920 

to 1925 7,400,000 kw. 


Total increase in rat- 


ing required from ; 
T9SO CO Peeerccccus 10,200,000 kw. 
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Electrical Industry Will Require $10,371,000,000 
for New Plants and Appliances by 1925° 





PROBABLE INCREASE IN GENERATOR RATING OF 
WATER-POWER PLANTS 
Kw. 
Water-power development probable on govern- 
ment land, navigable streams and boundary 
waters (present Federal Power Commission 
Applications), between the years 1920 and 
RT ik cbc kre pk eee aia aetna reece 7,500,000 


Water-power development probable on non- 
navigable streams not on government land 
(assumed as 10 per cent of that under Fed- 
eral Power Commiasion)................:.- 750,000 





Total water-power development probable be- 
Sees Fe ee Beas ee AGS aie ee 8,250,000 


The total power applications at present before the Federal 
Power Commission total: about 10,000,000 hp., or 7,500,000 
kw., and this figure has been taken as the probable hydro- 
electric development in the next four years. In plotting the 
“central-station output” curve to be found on the opposite 
page no account has been taken of possible large consumption 
of electrical energy by industries not now existant, such as 
new irrigation projects and electrochemical developments, 
practically all the energy for which will be produced by 
hydraulic plants. The estimated consumption and the gen- 
erator rating by 1925 are believed to be conservative. 


* * % 


PROBABLE INCREASE IN GENERATOR RATING OF 
STEAM-POWER PLANTS 


Kw. 

Total increase in central-station generator 

rating required by 1925 (see curves)....... 10,200,000 
Central-station probable hydro-electric devel- 

QE Ti TIE oo ects cence ete vacersscs 7,750,000 
Probable increase in central-station steam and 

gue planta Wy 1908. 20s. b ic cidcaddacaes 2,450,000 
Private hydro-electric developments by 1925.. 500,000 
About one-third of private plants assumed hy- 

draulic; therefore private steam electric de- 

developments by 1925..............6.-45- 1,000,000 
New central-station steam plants plus new 

private steam plants...............++-+-- 3,450,000 


Although the number of water-power permits under con- 
sideration indicates that hydro-electric development for the 
next five years will be of the order given in our estimate, 
a definite ratio between steam rating and hydro-electric 
rating has been found essential. Therefore, if the water- 
power rating which is tabulated is installed, more steam 
rating will have to be provided as reserve. However, increas- 
ing interconnection of electric service systems may reduce 
the ratio of steam reserve to hydro-electric rating below what 
is now considered necessary. 


* * * 
HyDRO-ELECTRIC DEVELOPMENT COSTS 


Cost of new generating-plant capacity— i 
8,250,000 x $200......... cece ee eeee $1,650,000,000 


Cost of transmission equipment—8,250,000 


WEE ak osc d ives Ditene tote dtsdaeein 907,000,000 
Cost of distribution installation—6,120,000 
oa $100. RNs IE op CAE Bid lane ee ote waters 612,000,000 





*Exclusive of electric railroads, street railways, telephones 
and telegraphs. 


Cost of customers’ lamps, motors and ap- 
pliances and of wiring houses and fac- 


tories—6,120,000 « ($125 « 6)...... 4,580,000,000 
Total capital required for probable hydro- 

electric developments and_ resulting 

DUTRI: COND bi iii e's assis cee eae wari $7,749,000,000 








Since 2,800,000 kw. of the 10,200,000 kw. (required new 
installation for central stations) is to displace present gen- 
erator overload, that amount will not call for additional 
transmission or distribution systems and will not supply 
energy for additional motors, lamps or appliances. Therefore, 
only 5,620,000 kw. of new central-station hydraulic-plant 
installation will call for additional distribution system or 
will supply his for additional motors, lamps or appliances, 
and only 1,780,000 kw. of new central-station steam-plant 
installation will call for additional distribution system or 
will supply energy for additional motors, lamps or appliances. 


STEAM-ELECTRIC DEVELOPMENT COSTS 


Cost of new generating-plant capacity— 


RO ae GE i daseveiecaiviisins $259,000,000 
Cost of distribution system—2,780,000 
Ges vee eee tsetse tduges eeeee tees as 278,000,000 


Cost of customers’ lamps, motors and ap- 
pliances and of wiring houses and fac- 
tories—2,780,000 « (125 x 6)........ 2,085,000,000 


Total capital required for probable steam- 
electric developments and_ resulting 
SOW WaC GM Ss Pe Soon b Seb ree $2,622,000,000 


As a basis of arriving at costs pre-war or 1912 prices have 
been used in the following computations. 


A study of cost data available indicates that the cost of 
steam-electric generating plants under 10,000 kw. rating in 
1912 averaged about $102 per kilowatt and. that plants over 
50,000 kw. averaged about $70 per kilowatt. The figure of 
$75 per kilowatt has therefore been adopted in these com- 
putations for steam-electric plants, since most new plants 
will probably be of large capacity. Cost of. hydro-electric 
plants varies over a wide range. The small plants of this 
type averaged in 1912 from about $150 to $300 per kilowatt, 
and the large plants averaged around $140 per kilowatt, 
although large plants without dam and reservoir construction 
ranged as low as $85 per kilowatt. The figure of ae 
kilowatt has been adopted in these computations for hydro- 
electric plants. These plant costs have been, as far as pos- 
sible, based on rock-bottom prices and do not include highly 
developed architectural plants. Cost of transmission equip- 
ment has been assumed as $110 per kilowatt, and cost of 
distribution installation has been assumed as $100 per kilo- 
watt. The cost of wiring houses and factories and the cost 
of motors, lamps and appliances needed by customers has 
been assumed in the aggregate as $125 per kilowatt, with 
a diversity factor of six, giving the capital required to supply 
customers’ needs as $725 per generator kilowatt. 


* * * 
SUMMARY OF NEW CAPITAL NEEDED. (1920: To 1925) 


Capital for new generating-plant capacity 


—$1,650,000,000 + $259,000,000 ...... $1,909,000,000 
Capital for new transmission equipment 
(hydraulic plants only).............. 907,000,000 


Capital for new distribution equipment— 


$612,000,000 + $278,000,000.......... 890,000,000 
Capital for customers’ lamps, motors and 

appliances and for wiring houses and 

factories — $4,580,000,000 + $2,085,- 

Go c.o xed de dele be tee ewerodens 6,665,000,000 
Total new capital required by electrical 


industry, 1920 to 1925*.............. $10,371,000,000 
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Automatic Financing 


A New Form of Public Ownership, Sustained and 
Encouraged by Self-Interest, Enables Electrical 
Utilities to Obtain Required Funds as Needed 


By R. H. BALLARD 
Vice-President and General Manager Southern California 
Edison Company 

EHIND the new financing of electrical utilities is 

the ever-broadening knowledge of the American 
people that their present prosperity and the future 
achievement of their children and their children’s chil- 
dren are absolutely dependent upon the development of 
the electrical resources of the nation. It is well that 
this is so, because with the rapid depletion of the 
reserve of timber and mineral fuels a climax in the 
world’s history has been reached and a change is fore- 
shadowed in the prime mover of industry, agriculture 
and transportation which is so comprehensive as to 
require enthusiastic and patriotic co-operation in its 
financing. 

The conditions under which an electric light and 
power company can operate approach the ideal in almost 
exact ratio with the proportion of the company’s equity 
owned by its consumers. This view, carried to its 
logical conclusion, would place the ownership and con- 
trol of the company in the hands of those who depend 
upon it for service and look to it for the development 
of their lands, for the growth in population of their 
towns and cities and for increase in their own business. 
It stimulates the self-interest thought of community 
expansion and individual profit and makes it possible 
for the operating company to finance 25 per cent of 
its development by the sale of junior securities to its 
patrons, and then go into the recognized money market 
for 75 per cent on bonds and mortgages. 

State regulation has taken the securities of public 
utility companies out of the speculative class, and they 
are gradually taking their place in a class with munic- 
ipal securities. They can be issued only by an order 
of the regulating body, upon a basis of actual plant 
investment. There is, however, a growing belief that 
regulation, if carried to the extreme of limiting return 
to a point below the market price of money and for- 
bidding any possibility of profit as a reward for enter- 
prise, economy and efficiency, would become a steam 
roller, crushing out that vital thing in all human 
endeavor—initiative—and reducing investment and 
effort to a dead level. In the human equation there 
is no such thing as the status quo. There must be 
room for hope and optimism, else the stagnation and 
apathy which result from bureaucratic management 
such as obtains in Europe will produce the natural fruit- 
age of apathy and sullenness, which we have seen break 
forth in insurrection, revolution and anarchy. 

Five hundred million dollars will be needed in Cali- 
fornia within the next ten years for new power devel- 
opment. Basing its opinion upon the reports of 
the several companies operating in the state, the Rail- 
road Commission finds that this great sum will be 
needed for producing and distributing 1,750,000 hp. 
of additional electrical energy. 

While the financing of electric public utilities during 
the past year or two has been difficult because of en- 
forced competition in the money market with large 
industrial offerings and foreign securities, development 
has gone forward in California which will result in 





bringing in 250,000 hp. of additional hydro-electric 
energy during the year 1921. Through the summer of 
1920 a serious power shortage was threatened, but the 
great hydro-electric development of the past year seems 
sufficient to avert a recurrence of the shortage in 1921, 
and it is believed that with better financial conditions 
water-power resources can be developed with sufficient 
rapidity to meet the requirements. , 

The gasoline shortage, the fact that coal is not com- 
mercially available in California, the diminishing oil 
supply with the consequent increase of price, and the 
necessity of devoting the entire natural-gas supply to 
domestic uses, have brought home to the people the 
imminent necessity of developing the water-power re- 
sources of the mountain ranges. The need for co- 
operative effort along this line is being expressed by 
the press and on the platform in the manner character- 
istic of a great public movement. The methods followed 
by operating companies in financing these large develop- 
ments are generally similar. Bonds are issued for ap- 
proximately 75 per cent of the cost, and these bonds are 
sold to large banking syndicates for resale and distribu- 
tion to the public at large throughout the whole country. 
The remaining part of the cost is provided by the sale 
of junior securities to the California public, and these 
stocks are being rapidly absorbed by investors, con- 
sumers and by officers and employees of the operating 
companies themselves. They form a splendid basis’ for 
accumulated savings. Success in distributing this form 
of securities among the people of the state has already 
been phenomenal, but a well-founded belief prevails that 
the movement is only in the stage of inception and still 
wider distribution is anticipated. 


OPPORTUNITY FOR CONSUMER TO BECOME 
OWNER OF SECURITIES 


It is an ownership by the people in the securities 
of their own regulated companies, and it not only retains 
the ownership of utilities in the community but insures 
to the enterprise the trained experience of those emi- 
nently fitted to perform the task. As contrasted with the 
old and now virtually defunct theory of public ownership 
based on taxation and controlled and operated by politi- 
cians, the plan is proving satisfactory both in providing 
the highest type of service and in giving to the individ- 
ual consumer an opportunity to become an owner of 
the securities which his patronage maintains. 

It is not to board room financiers that I am addressing 
these remarks, because they are grounded in the funda- 
mental principles of safe investment and have at their 
disposal abundance of accurate information on which to 
base their decisions. It is rather to those of our own 
electrical profession that I wish to pass the word, that 
they may pass it again to the hundreds of thousands of 
men who turn the switches in our great factories and to 
the millions of women who push the buttons in the flats 
and cottages when the lights go on, so that all these may 
understand the opportunity to take part in the great 
movement to electrify America and make production 
and prosperity continue even though the fuel supplies 
of the earth become exhausted. They are the same 
people who constituted the twenty-nine million buyers 
of Liberty bonds. If they were to become owners of the 
equity money in our electrical public utilities, the ques- 
tion of developing our resources to the utmost limit and 
by interconnection making each kilowatt work to its 
full capacity would be solved and the question of elec- 
trical financing would become automatic. 
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Co-operation for the Central 
Station and Isolated Plant 


Interconnection Is Economically Sound and Is Shown 
to Hold Mutual Advantages Where Isolated 
Plants Can Be Justified 
(By a Prominent Engineer and 
Central-Station Executive) 

OO MUCH intolerant prejudice and. not enough 

good engineering judgment have fostered the ap- 
pearance of irreconcilable conflict or antagonistic com- 
petition between central stations and isolated plants, 
when each really has functions to perform and there 
are unquestionably some situations in which an isolated 
steam electric plant can show advantages over the use 
of purchased electric power service. This is particu- 
larly true in cases where requirements for heating the 
premises may be satisfied by the use of exhaust steam. 
The point which has been most frequently ignored is 
that in nearly all cases where an isolated plant is eco- 
nomically justifiable important additional economies for 
that plant and for the central station can be obtained 
by interconnection and co-operation. 

The installation of power-producing equipment in 
large office buildings, department stores and similar 
places was a general practice some years ago, but 
changes in price levels and other conditions have nar- 
rowed the field of the isolated building plant. From the 
viewpoint of fuel conservation alone there is some ap- 
parent saving in producing by-product energy from a 
heating plant when the heating reauirements for ex- 
haust steam balance the simultaneous requirements for 
electric power. However, such ideal correspondence 
between heating and power requirements seldom or 
never occurs, and even if it is approximated the value of 
the fuel saved is seldom sufficient to carry the additional 
operating expense and the investment charges for en- 
gines and generators. 


INTERCHANGE OF ENERGY OFFERS ECONOMICAL 
SOLUTION OF PROBLEM 


The most economical solution of the problem can be 
effected in favorable situations through an interchange 
of energy with a central station. The isolated plant 
should be operated only as required by the demand for 
heat. The electrical energy made available as a by- 
product of the heating varies in quantity in quite a 
different way from the power required by the building 
in which the plant is installed, but with the scheme 
outlined the surplus or deficiency of that plant’s elec- 
trical output can be delivered to or taken from the 
general distribution circuits of the central station. The 
considerable saving in fuel made possible by such inter- 
connection may enable the small plant to sell energy at 
some profit to the distributing system and with advan- 
tage to the central station, which would supply all 
energy during the non-heating period each year. The 
isolated-plant fixed charges for the whole year must be 
earned during the heating season, but even so the gross 
operating costs can be lower for a plant designed for 
operation in connection with the central station than 
for a plant designed for isolated operation. If these 
practices were more generally adopted they would 
reduce the discreditable evidence of waste exhibited by 
the numerous “white feathers” of exhaust steam which 
crown so many skyscrapers. 


The working out of the details of an agreement for 
interconnected operation is apt to be tedious and diffi- 
cult unless both parties to the negotiation keep clearly 
in mind the simple purpose to utilize their respective 
facilities jointly to save fuel economically. The pro- 
portion of such saving to be received by the respective 
parties should not be difficult to negotiate. That the 
problem can be solved satisfactorily is indicated by 
experiences of several of the larger central stations in 
different sections of the country. 

In at least one of our largest cities the local central 
station has supplied electric service to every new office 
building erected during the last five years. It can also 
be stated in general that no small isolated steam plants 
are being installed solely for producing power where 
central-station service is available and fewer power 
plants of any size are being installed in office buildings 
and similar places. When fuel became scarce and ex- 
pensive isolated plants were shut down with alacrity and 
their load was transferred to the central stations, whose 
rates had not been correspondingly increased. Much 
coal has been saved during the last three years by this 
shifting of load, but it has not made it any easier for 
the central stations to finance plant additions and ex- 
tensions. 


EASE OF FINANCING A FACTOR IN 
PLANT OWNERSHIP 


Some observers have expected a tendency among large 
industrial companies to discontinue central-station serv- 
ice. The reason for this expectation is that numbers of 
manufacturers have been very prosperous and could 
finance a power plant on more advantageous terms than 
could a central station at the present time. Such a course 
may be justified when the factory load warrants the 
use of generating equipment which approaches closely 
the fuel economy of the central station’s plant, when 
the factory has an advantageous site, and when there is 
need for steam in the factory process or there is waste 
heat from the process. However, even under such favor- 
able factory conditions an isolated plant can attain 
greater economies if operated in connection with the 
general system of the central station. 

In several localities progress has been made toward 
co-ordinating the operation of the central-station system 
and the economical plants of large factories. The ar- 
rangements are usually similar to the more familiar 
interchange agreements between two central stations. 
In some cases the central station purchases a stated 
amount of power; in others the central station takes 
whatever the factory plant can spare to the extent that 
the central station then desires to receive energy. 
Further co-operation is to be expected between central- 
station and isolated plants as a result of a more general 
recognition of the interconnection benefits which were 
given emphasis by the several government boards and 
officials during the war and by the prominent examples 
in California, New England, Pennsylvania and else- 
where in this country and abroad. 

The most noteworthy benefits obtained from utility- 
industrial interconnections are those relating to saving 
in aggregate rated capacity through the diversity factor 
of the loads, saving in reserve capacity of plants, and 
saving of fuel by operating large modern turbines at 
high load factors. These practices tend toward the 
greatest economy in the production of electrical energy, 
but they are still relatively wasteful in the utilization 
of the heat energy obtained from fuel. 
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Fig. 4—Interior wiring devices. 


Fig. 2—Household appliances. Fig. 3—Line material. 


Fig. 1—Motors and meters. 
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Insufficiency of Electric Rate 


Schedules 


While Prices of All Material and Supplies Have 
Increased Greatly, Electricity Prices 
Remain Almost Constant 


“\HE handicap under which almost all electric public 
utilities are operating is not generally appreciated. 
For some unknown reason people imagine that condi- 
tions which affect them adversely have no effect what- - 
soever on public utility corporations. Every man real- 
izes to what extent the high cost of living has affected 
140 
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PREND IN PRICE OF COAL, LABOR AND ELECTRICITY 

him. Food has increased 150 per cent in the last five 


vears, clothing 190 per cent, coal 135 per cent and other 
lines of material in about the same proportion. 

If one stops to consider that coal is one of the chief 
items of expense in generating electricity, and that 
labor, which has increased in cost anywhere from 75 
per cent to 100 per cent, is also essential, the reason- 
ableness of increased rates of electric serv- 
ice will be apparent. Nevertheless, during 
the past five years the average rate for elec- 
trical energy has not increased perceptibly, 
but on the contrary has decreased in cost 
during a portion of that time. What is true 
of coal and labor is also true of equipment 
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necessary to the generation and distribution NS 

of electricity, and, as though that burden bY 

were not enough, taxes which every central NY 

station must pay have increased 120 per 

cent. | 
Figs. 1, 2, 3 and 4 show the trend in prices Oe 


to large electric central-station companies of 
motors and meters, household appliances, line 
material and interior-wiring devices. It 
must be remembered that while the curves 
showing the increases above in the cost of bitu- 
minous coal and labor are based on official government 
figures and represent therefore the average condition 
throughout the country much greater increases have 
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taken place in isolated cases. One of the great handicaps 
to the more rapid extension of electric service has been 
the lack of funds for new developments and enlarge- 
ments. These funds would have been forthcoming had 
the earnings of the respective utilities been ample to 
justify the loans, and the curves shown herewith indi- 
cate very plainly why earnings were not of a magnitude 
to demand the needed capital. 

The exhibit indicates how great has been the burden 
thrust upon the electric public utilities and how unrea- 
sonable have been the protestations against the increases 
in rates. Rates have not advanced during the inflation 
period incident to the war and the period immediately 
following it, and there is imperative need of readjust- 
ment to meet the changed conditions. 

The experience of the steam railroads would indicate 
that the country is more interested in service than in 
rates, and yet it is impossible to give good service with- 
out competent labor, adequate equipment and ample 
returns to pay for both. It is essential that the public 
understand this because once it is comprehended the 
chances are there will be a fair reception to increased 
rates when such are requested. The same reasoning 
ought to apply to the public service commissions. They 
may not always appreciate how almost impossible exist- 
ing conditions are. Certainly the business of supplying 
electric light and power is a legitimate one, and it is 
unreasonable to expect all the burdens of increases to 
be borne by the utilities alone and not shared by their 
consumers as well. 

For the public good, the rates permitted must be such 
as to keep the utilities in a going condition. The public 
has a right to expect, besides a dependable and sufficient 
service, a condition of stability that will not waver with 
every market fluctuation. If this cannot be assured on 
existing rate schedules, the sooner the latter are 
amended the better. 


Manufacturers’ Labor Cost 


N the electrical manufacturing field there have been 

no very great labor troubles during the past year. 
So far as can be learned no dissatisfaction is apparent 
with existing conditions and schedules. There have 
been no calls of any consequence for shorter weeks with 
increased wage, nor are any demands of that kind 
expected. Working hours, which range from forty- 
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eight to fifty-five hours a week, with an average of 
fifty hours a week, and a half day Saturday, have not 
been reduced. 

The accompanying curves indicate the range in pay 
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per diem for both male and female employees engaged 


in electrical work. 


Machine and tool work command the prevailing wage 


in all machine shops in the district and are little influ- 
There are wide 
variations in the wages paid depending on local condi- 


enced by electrical manufacturers. 


tions. 


efficiency shown. 


The scales shown depict conditions in a representative 
manufacturing companies. 
entire wage range is indicated by that section of the 
diagram above the black portion, the top showing the 
highest wage reported, the bottom the lowest wage 
reported and the line between these two shows the aver- 
age wage of all of the manufacturing companies which 
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New England—six replies....... 





Middle Atlantic—twenty-one replies,............ 
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Condition of Jobber’s Business 
With Heavy Stocks on Hand and Little to Be Received, 


Jobbers Will Buy Lightly for First 
Quarter of the Year 


P TO the fall months the electrical supply jobbing 

business was exceptionally good. Then the buying 
strike began to get under way, and naturally the jobbers 
were not long in feeling its effects. 
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know that the gross business in the jobbing trade for 
1920 probably ran ahead of 1919 by 40 per cent. 
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Summary of Conditions in Electrical Supply Jobbing Field as 1921 Opens 
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the past but in the present and future. How does the 
jobber enter the new year? Are his stocks long or short, 
and how much? Will he buy from hand to mouth or 
lightly or heavily? Will he buy heavily for first quarter 
in any particular lines? Has he much material on order 
with manufacturers? Will he cut prices to stimulate 
business? What is the outlook in his territory for 1921? 


ANALYSIS OF 82 ANSWERS 


These questions the ELECTRICAL WORLD has asked 
the electrical supply jobbers of the country, and at this 
writing it has received answers from eighty-two of 
them. These answers, which are analyzed in the 
accompanying table according to sections of the country, 
afford an excellent cross-section of the condition of the 
electrical industry and are the best indication anywhere 
available of what may reasonably be expected in and 
from this branch of it. 

Except here and there, no low stocks are reported. 
Only occasionally does the survey reveal less than sixty- 
day stocks. For the most part stocks are over sixty 
days, and a great many are ninety days or more. While 
many said that their stocks were average or normal or 
not large, still it is apparent that stocks rather generally 
are much larger than the current market warrants. A 
number of jobbers reported that the overstocks were for 
the most part in a few lines, and these as a rule were 
household socket devices, flexible conduit, both metallic 
and non-metallic, flexible armored conductor, wire, both 
rubber-covered and weatherproof, and schedule material. 

There were occasional evidences of unbalanced stocks, 
and in these cases it was the rule to find short stocks of 
porcelain, especially tubes, rigid conduit, steel boxes and 
motors. A half dozen or more jobbers, strangely 
enough, reported a shortage of rubber-covered wire. 


INVENTORIES LARGER 


Inventories grew greatly during the year owing to 
advances in price on the one hand and to larger receipts 
on the other. November and December inventories were 
for the most part from 20 to 50 per cent higher than 
those at the beginning of 1920. In some cases they were 
even 100 per cent and 150 per cent greater. Some, 
however, did not show any change, and in a few 
instances they were even lower. While a number, owing 
to decreased buying on the part of customers and to 
heavier receipts, have accumulated larger stocks, still 
a good many jobbers have been able materially to reduce 
stocks since September. On the whole, therefore, jobbers 
on Jan. 1, 1921, are in a much healthier state than they 
were at the end of the third quarter of 1920. 

With the exception of one house, which will buy heavily 
for first quarter, the electrical jobbers for the next three 
months will buy either from hand to mouth or lightly. 
Some indicated that normal stocks will be maintained. 

Almost without exception the canvass shows that 
the electrical jobber will not buy heavily on any single 
item for the first quarter. 

For the most part, the jobbers have received all the 
material they had on order with the manufacturers. A 
number of houses have still a few minor unfilled orders 
on manufacturers’ books. There are some cases, how- 
ever, where large orders are still unfilled, but these 
almost without exception are for not more than two or 
three lines, such as rigid conduit, motors, porcelain and 
schedule material in which stocks have not yet been 
built up. A large number of the reporting houses stated 


that although they had large commitments a while back 
they had canceled these orders. 


SHALL PRICES BE CuT? 


On the question of price reduction the replies were 
varied. It was known that not a few jobbers had made 
recessions to stimulate buying in order to reduce long 
stocks, and for that reason a consensus of opinion was 
asked. Some evaded this question, but of those who 
made reply 52 per cent were against reducing prices te 
stimulate a market. Where a reason was given it was, 
for the most part, that a falling market discourages 
buying. On the other hand, 35 per cent were in favor 
of reducing prices, some without reservations, others on 
lines that had to be moved because of overstocks, and 
still others with the proviso that it should be done 
gradually. A little more than 8 per cent were of the 
opinion that reduction should originate with the manu- 
facturers. The remainder simply said that they would 
follow the market down. 


OUTLOOK 


The greatest variation in the answers came in reply to 
the question “What is the outlook for 1921 in your 
territory?” Some were very optimistic and others were 
equally pessimistic. Generally, however, the replies held 
to the middle ground. The first quarter is not for the 
most part expected to be anything but dull. After that 
conditions are expected to grow better. Some put the 
Presidential inauguration as the turning point. It was 
generally agreed, however, that the second half of the 
year will be pretty good and the last quarter excellent. 

The feeling arrived at from reading the replies is that 
the gross volume of business done in 1921 will not be so 
large as that in 1920. How much smaller it will be 
it is not possible to determine from the replies. Still, 
from the apparent probability of lower prices and the 
expressed certainty of a smaller volume of goods moved, 
it does not seem unreasonable to predict that the gross 
business of 1921 will be at least 25 per cent less than 
that for 1920. 


Causes and Possible Remedies of 
Cancellation Evil 


N EXHAUSTIVE study of the practice of cancella- 
tion of orders and repudiation of contracts in 
almost every division of business has been made by the 
fabricated production department of the Chamber of 
Commerce of the United States. As a result of this 
study it groups opinions as to possible causes and pos- 
sible remedies under these three heads: 

“First—That the practice is the result of war-time 
irregularities and will pass as we return to a normal 
basis. 

“Second—That we are now reaping the results of 
the loose business practices inaugurated before the 
war, when many lines were in a state of overproduction 
and the measures taken to unload this surplus were 
demoralizing. Those entertaining this belief feel that 
the remedy is in a general reformation of our system 
of order taking, making each order a contract enforce- 
able by law. 

“Third—That we have been drifting away from the 
fundamentals of sound business and the ‘Golden Rule’ 
and that we must return to a stronger belief in the 
rights of others and a higher regard for our own 
integrity if the change is to be permanent.” 





16 ELECTRICAL WORLD 


Interconnection Benefits Even 
the Small Plants 


Tidewater Steam Plant and Nearby Water-Power 
and Steam Installation Handled Effectively by 
Tie Line Under Various Load Conditions 


A INTERESTING example of the benefits of in- 
terconnection is afforded by a 4.5-mile (7.2-km.), 
13,200-volt single-circuit tie line between generating 
stations of the Newburyport (Mass.) Gas & Electric 
Light Company and the Amesbury Electric Light 
Company. The former company operates an 8,325-kva. 
steam plant on tidewater near the mouth of the Merri- 
mac River, and the latter receives energy from a group 
of small hydro-electric stations with steam auxiliary 
equipment aggregating about 3,000 kva. The two com- 
panies are independent, and each serves important in- 
dustrial power and the usual lighting business to be 
found in New England manufacturing centers. 

The chief advantage of this interconnection lies in the 
opportunity it offers for the supply of energy to the 
Amesbury district from the larger tidewater stations, 
especially during periods of low water at the hydro-elec- 
tric plants. The hydro-electric stations are in the valley 
of the Powow River, which rises in Kingston, N. H., and 
flows by a crooked course southeasterly until it finally 
joins the Merrimac River near Newburyport. 

The tie line has a capacity of about 1,800 kw. It con- 
sists of a three-phase circuit of No. 2 copper between 
the principal hydro-electric station in Amesbury and a 
terminal tower on the north bank of the Merrimac 
River, opposite the Newburyport station. Choke coils, 
taps to disconnecting switches and electrolytic lightning 
arresters and disconnecting switches by which the line 
can be opened at the terminal tower are provided. The 
connection with the Newburyport plant is completed by 
a three-conductor, 13,200-volt armored submarine cable 
1,655 ft. (506 m.) long, terminating in a pothead 
mounted on an outdoor steel frame inclosing three 
625-kw. Maloney transformers installed just outside the 
station. At this pothead disconnecting knife switches 
are provided so that the submarine cable section of the 
line can be opened at this end also. A short cable run 
from the transformer sec- 
ondaries to the 2,300-volt 
bus of the station completes 
the tie. 

The greater part of the 
time energy is supplied 
over this line from New- 
buryport, but at times of 
very light load in Newbury- 
port, as on Sundays, if 
water is plentiful in the 
Powow River, the entire J Feb 
load of the tidewater sta- 
tion is frequently carried 
by Amesbury. This obvi- 
ates running a 625-kva. steam-turbine unit. The larger 
plant, however, is the mainstay of the two systems as 
regards steam reserve and is needed to handle the main 
load of Newburyport, including the Ipswich Mills 

reached by a 22,000-volt two-circuit line) under week- 
day conditions. 

In the fiscal year 1919 the Newburyport company sold 
to the Amesbury company 2,397,000 kw.-hr. at a unit 
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price of 1.352 cents. The Amesbury company sold New- 
buryport 15,570 kw.-hr. at a unit price of 1.645 cents. 
The total output of the Newburyport station was 12,400,- 
434 kw.-hr., and the average cost per kilowatt-hour pro- 
duced at Newburyport was 1.26 cents. Coal cost $8.40 
per ton at Newburyport, 14,975 tons being used. 
Amesbury’s total energy delivery to the bus from the 
local plants was 496,916 kw.-hr. at a unit cost of 1.82 
cents. The line losses in the case of energy delivered to 
the Amesbury company are borne by the latter, but 
even so these figures are an interesting example of the 
economy of centralized energy production in a steam- 
turbine plant with the units under one roof, as well as 
an indication of the difficulty of securing low unit costs 
of operation in a mixed system of scattered hydro-elec- 
tric plants of small capacity. Each of these generating 
systems may be and is of use to the other, and the fac’ 
that the larger plant supplies the greater portion of the 
energy utilized on the smaller system in no way in- 
validates the actual and potential benefits of the inter- 
connection from the viewpoint of the bigger installation. 
Light-load periods in steam stations are most desirable 
times to use surplus energy, and the harmonious interop- 
eration insures fuel and water mutual conservation. 


Trend of Electric Light and Power 
Bond Yields 


URING the twelve months just past money cost 

more than in any previous year in the history of 
the electric light and power business. In the neighbor- 
hood of $400,000,000 of new capital was placed on the 
market by electric light and power companies at a price 
which would yield the investor on an average 7.98 
per cent. 

Older issues did not yield such a high average, but 
the yield was high enough to attract many new investors 
in this class of securities. The trend of this market is 
shown fully in the accompanying diagram by the heavy 
black curve. Compared with this is the trend of average 
vield of railroad bonds and industrial bonds. 

It is interesting to note that the yield on the utility 
bonds is only slightly more than from the industrials 
and about the same as from the railroads. It must be 
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ELECTRIC LIGHT AND POWER BOND YIELDS COMPARED WITH INDUSTRIALS AND RAILROADS 
WIDTH OF CURVES SHOWS RANGE BETWEEN BID AND ASKED PRICES 


pointed out, however, that while all kinds of electric 
light and power issues (all first mortgage) are in- 
cluded, the industrials and railroads are picked issues. 
The former include one of each of a number of funda- 
mental commodities in which the strongest company 
was picked out. In the railroads geographical distribu- 
tion of operation was used, with the most representative 
road in each case. 





JANUARY 1, 1921 


Engineering Developments of 1920-21 





ELECTRICAL WORLD 


N REVIEWING THE DEVELOPMENTS and tendencies that 

prevailed last year in electrical engineering, those that 
are most important have been segregated and arbitra- 
rily classified under the following headings: Generation 
and Protection, Transmission and Distribution, Science 
and Research, Lighting and Industrial. 
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Recent Tendencies in Water-Power 
Practice 


Reaction Wheels Built in Sizes Up to 55,000 Hp. and 
Others with 800-Ft. Head—New Draft Tubes of 
High Efficiency—Outdoor Plants 


By JOHN F. VAUGHAN 
Consulting Engineer, Boston 


ROGRESS in water-power practice during the past 

year has been in detail of construction and refine- 
ment of operation rather than in radical change of 
plant design or type of equipment. The controlling 
factors have been high price of money and high cost of 
labor and material. While these factors react against 
both steam and water power the increase in cost of 
steam power due to high price of fuel has been offset to 
a large degree by the relatively greater first cost and 
fixed charges of water power. The direct effect has been 
the stimulation of interconnection, the simplification of 
plant layout, increase in rating and decrease in number 
of units, the placing of more apparatus out of doors and 
the more economical use of building space. Other ten- 
dencies are better control of storage and pond level in 
moderate and low-head plants, reduction of back water 





HYDRO-ELECTRIC PLANTS EMBODYING MOST RECENT DEVELOPMENTS 


hp., depending largely upon transportation facilities. 
Impulse wheels have reached a size of 30,000 hp. under 
a 1,000-ft. (300-m.) head in the units being built for 
the new Caribou development of the Great Western 
Power Company. In the design of low-head, high- 
speed runners of the unshrouded or propeller type 
(such as the Nagler in this country), specific speeds 
of 175 have been reached without serious sacrifice of 
efficiency and runners have shown an unusual range 
of head-speed characteristics. Owing to the high cost 
of raw material for medium-head work, foreign manu- 
facturers are using higher specific speeds than is 
considered good practice in this country, sacrificing 
efficiency to some extent, however, in doing so. 

The reaction wheel has reached a new limit of head, 
800 ft. (240 m.), in two 22,500-hp. units now being 
built for the Kern River No. 3 plant of the Southern 
California Edison Company. Owing to the excessive 
velocity in the draft tube and high generator speeds, 
it is likely that even in large units this head encroaches 
far into the territory of the impulse wheel. Low limit 
of head has been extended by the further use of the 
unshrouded or radial-flow propeller type of runner. 

Efficiencies of 93 per cent and better have been estab- 


No. of Size of ‘ Head 
Company Name of Development Units Units (Hp.) Type of Units (Ft.) Features of the Plant 
Hydro-Electric Power Commission of Ontario, = e : 
RIGS. <-c a:a. don a aah ene Cae ee ox Queenatom. ......200-: 5 50,000 Vertical spiral-case 305 Largest reaction-t units 

Great Western Power Co., San Francisco, Cal..... Caribou. ....0+-ceeee: ais 30,000 Impulse 1,008 Largest size for such a head 
Southern California Edison Co., Los Angeles, Cal. Kern River No. 3...... 2 22,500 Sp.ral-case _ 800 H.ghest head for reaction wheel 
United States Government, Ordnance Dept....... Muscle Shoals......... 4 30,000 Concrete spiral case 95 Highest head for concrete spiral 

ae ae F case. Outdoor plant considered 
Los Angeles (Cal.) Bureau of Power and Light..... San Francisquito....... 22,000 Vertical spiral-case Beas icin taeda mass ae cee eetdsnadeda 
San Joaquin Light & Power Corp., Fresno, Cal..... King’s River.......... Ss 300,000 total Impulse a Se oe ee a ans ee 
Pacific Gas & Electric Co., don Poandlaes GRRMEY & Hat Creek (Nos.tand 3) 2 15,000 ons 
Great Lakes Power Co., Ltd. ......scccccscccces Geri Rha Deine. oe) xno secBencnces Wr vik ida a Aa a dd dictate ee aac oee 
Central Maine Power Co., Augusta, Me.......... Skowhegan............ 5 22,500 : ’ 

total Concrete spiral-case 32 Collapsible crest dam. 
Piannd Wet WON ois 6 6 bis bern vmnveecccatnre’s Whee, Ma Biscéadecccce: Ve + caednes. — oxguaeetneds can ... Extreme use of large units under 
; low head. 
Consumers’ Power Co., Jackson, Mich............ { Grand Rapids,....... 2 ee) . ie ewes : 7 
Battle Creek........ 1 Cae.) nédaeeiecead ae dea Automatic and semi-automatic 

Tallassee Power Co., Baden, N. C............-.. Baden, N. C.....00003 os iicieeetee i Sheaeesinaelan aves P 
JoWG, OWED GE SHEDS CG vc dnc cédcccccccgesess Cedar Rapids......... 3 wae = a ea ea eas 


on the plant during high stages, improvement in the 
means of measuring and recording input in water, 
better load-dispatching, etc. 

Progress in design is marked by new limits of size 
and head for reaction and impulse wheels and increased 
efficiencies of new draft tubes. 

The limit in size of the reaction wheel seems to have 
been approached in the new units for the Queenston 
plant of the Hydro-Electric Commission of Ontario, 
55,000 hp. under a 305-ft. (90-m.) head, although 
designs have been considered for units rated up to 
100,000 hp. For lower heads of say 30 ft. (9 m.) the 
present limit appears to be nearer 12,000 hp. or 15,000 





lished in medium and large-size vertical spiral-case 
units under favorable conditions, and better fractional- 
load efficiencies than those of the past have been 
maintained. One manufacturer has approached this 
maximum efficiency in the low-head, high-specific-speed 
type, and others are progressing along similar lines. 
The last word in draft-tube design appears in the 
White hydraucone and the Moody spiral-case types re- 
cently tested on the new 40,000-hp. wheels of the 
Niagara Falls Power Company, which have given virtu- 
ally the same results in efficiency. It is interesting to 
note, however, that a modification of the more common 
quarter-turn type of draft tube is to be installed with 
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Some Important Developments in Electrical Apparatus 
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A—New ‘type of air-break switch with vertical break. coating. E—Bennett surge arrester for wide range 
B—Oxide-film lightning arrester for outdoor service of voltage. F—A 3,000-kva., 110,000-volt trans- 
at 73,000 volts. Ground-stack shields removed for former with oil conservator and radiators. G— 
inspection. This arrester contains no liquid. C— New air-break switch with vertical blades. H—The 
Outdoor 250,000-volt bushing for Southern California largest single-phase transformer that has been built 
Edison Company. D—Burke air-break motor-ac- in this country—23,600 kva., 132,000 volts, weight 
tuated switch operating at 80,000 volts despite ice 63 tons. 
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two machines now being constructed for Queenston, and 
equally good results are anticipated for them by the 
manufacturer. 

More attention is being paid to the recovery of head 
lost from high backwater, as by the Herschell and 
Replogle fall increasers, employing high-velocity flow 
from the dam into the horizontal discharge leg of the 
draft tube, and by the Tefft method, which slips a fast- 
moving sheet of water under the discharge within the 
draft tube. Another method offered introduces an 
annular jet from the flume itself down into the throat 
of the draft tube, and still another utilizes the negative 
head of the standing wave below the dam by discharg- 
ing the draft tube into the high-velocity water as it 
leaves the toe of the dam back of standing wave. 

The siphon type of dam is receiving more attention, 
particularly in locations of limited dam-spillway length, 
one being under construction on the Pacific Coast, for 
instance, for use under a 190-ft. (57-m.) head. 

The use of the Johnson type of hydraulically balanced 
needle valve for large penstocks is increasing, and other 
types of internal hydraulically operated valves are under 
development. 

Differential surge tanks are becoming more generally 
used, as well as other means of penstock control such 
as the use of a diaphragm in the surge tank above 
the penstock connections and, in long pipe lines, the 
use of the governor-actuating synchronous relief valve. 

Automatic and semi-automatic plants are receiving 
much study and new plants are going in, such as that 
of the Cazenovia Electric Company at Cazenovia, N. Y. 

The ice problem is receiving unusual attention, par- 
ticularly in the new developments on the Niagara River. 
The Hydro-Electric Power Commission of Ontario is 
experimenting on intakes of the Johnson type of slotted 
tubes laid in the bed of the river and the Groat plan 
of submerged weirs placed so as to divert surface cur- 
rents away from, and deep water toward the intake. 


Troubles with Large Turbines Are 
Being Overcome 


More Care in Starting and Stopping Units Reduces 
Temperature Stresses—Changes in Design Have Also 
Helped—Fluttering of Bucket Wheels Stopped 


By W. L. ABBOTT 
Chief Operating Engineer Commonwealth Edison Company, 
Chicago, Il. 


GENERAL there have been no marked developments 
in turbine design during the past year, the principal 
improvements having been changes in details of design 
and material to overcome the problems that have been 
encountered in large units,* namely, higher speeds and 
greater stresses. Since the tendency has been to push 
up the linear and the angular velocities of the revolv- 
ing parts, it has required the combined knowledge and 
skill of the scientist and of the engineer to interpret 
and to protect against the destructive phenomena which 
have been manifested. Another subject which has 
attracted considerable attention has been running clear- 
ances, since turbine parts may be subjected to variations 
in temperature of as much as 500 deg. Fahr. (260 deg. 
©). 





*The General Electric Company has produced single-shaft units 
of 45,000 kw. rating, and the Westinghouse Electric & Manufac- 


turing Company has built multiple-shaft turbines up to 60,000 kw 
capacity. 
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Of the several difficulties with which the turbine 
manufacturers and the turbine operators have to con- 
tend, that due to unequal expansion and contraction of 
casing, cylinders, diaphragms, shafts and blade drums 
under the widely varying temperatures to which they 
are subjected is the most prevalent, particularly at 
times when machines are being started up and when 
they are being shut down. The designer and the 
machinist measure the running fits and clearances in 
thousandths of an inch, only to find, after the machine 
has heated up, that some parts have expanded 0.25 in. 
(6 mm.) and other related parts have expanded much 
less. So serious is this matter of unequal expansions 
that the principal turbine-manufacturing companies 
have issued explicit instructions to guide turbine oper- 
ators in starting their machines. 


OVERCOMING TROUBLES DUE TO UNEQUAL EXPANSION 
AND CONTRACTION 


When steam for warming up is admitted to horizontal 
turbines of the Parsons type the hottest of the steam 
rises to the top side of the cylinder, while the air 
and cooler steam settle to the bottom. The resulting 
unequal expansion of cylinder and blade drum causes 
both to arch upward slightly, but when the shaft is 
turned through 180 deg. end rubbing of both fixed and 
revolving blades is liable to result. With the Curtis 
type of turbine there is*not this same trouble with 
end rubbing of blades, but there has been serious 
trouble due to unequal expansions. In this machine 
the bucket wheels are shrunk onto the shaft and keyed 
in place. The hubs of the disks and the diaphragm 
packing rings between them entirely cover that portion 
of the shaft in the zone of the hot steam. Therefore, 
when steam is admitted into the wheel space on start- 
ing up a cold turbine, the steam comes in contact with 
the wheel hubs and expands them, while the shaft, 
owing to its greater mass and because it is generally 
protected from direct contact with the steam, heats up 
more slowly. The hub of the bucket wheel, therefore, 
becomes loose on the shaft temporarily, and when the 
machine is brought up to speed the disk is liable to 
“wabble” until the hub and the shaft attain a common 
temperature. When the wheel wabbles it wears the bore 
in the hub larger and it wears its seat on the shaft 
smaller. When the machine is shut down the wheel hub 
cools more quickly than the shaft and thereby becomes 
decidedly stretched. After a few repetitions of this 
process the wheel is never tight on the shaft. 

Manufacturers of reaction-type turbines have over- 
come the foregoing difficulty in different ways—some 
by more end clearance of the blading, others with blades 
having thin ends which will wear off quickly in case 
they rub and with a close-running, feather-edged shroud 
to intercept the spill around the end of the blading. 
The latter is designed to wear off quickly with little 
resultant heating in case of rubbing. 

One large manufacturer overcame his trouble with 
wabbling wheels by using a pinned bushing in the hub 
of the wheel. This bushing will always approximate the 
same temperature as the shaft, leaving the hub free 
to heat up quickly and expand as it may. The bushing, 
however, while tight on the shaft, is secured to the 
hub by a number of radial pins, so that as the hub 
expands and contracts it will always be concentric with 
the shaft and the bushing, while the pins will keep it 
from wabbling. 

Cast iron is being largely replaced by steel in dia- 
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phragms and casings, because with the high temperature 
of superheated steam cast iron is distorted more than 
steel, not only temporarily but permanently. The heat- 
ing and cooling cause cast iron to swell permanently, 
or “grow,” as it is sometimes called, thereby becoming 
porous and much weakened. 

There have been a number of mysterious failures of 
bucket wheels from which segments broke off and were 
thrown out while the wheels were in operation. Some 
failures of this kind were traced to fractures starting 
from the sharp corners of equalizing holes near the 
rims of the disks of blade wheels and were due to metal 
fatigue. In working metal nearly up to its elastic limit 
there are apt to be some small corners or angles where 
a small particle of metal is more highly stressed than 
the general mass of the piece, and in such locations 
stresses may overrun the elastic limit. In time steel 
in such places becomes fatigued and microscopic cracks 
develop, which are slowly propagated to an extent which 
ultimately leads to complete rupture. Such fractures, 
starting in hair cracks at some sharp corner, may 
require weeks or months in developing to an extent 
which finally brings about a sudden ultimate rupture. 
Correction has been made by a new design of disk in 
which the web of the wheel is slightly thickened. Equal- 
izing holes are placed nearer the hub than in the old 
wheels, and the corners of the holes are rounded off 
to eliminate sharp corners from which cracks start. 


% POLARIZED LIGHT USED IN STUDIES TO DETECT 
— STRAINS IN METALS 


It has been found to be virtually impossible to calcu- 
late the amount to which metal in the various parts 
of a disk is stressed while in revolution. However, a 
novel method for the study of these stresses has been 
devised by one of the large manufacturing companies. A 
celluloid disk is employed with buckets attached, all sim- 
ilar in proportion to the steel disk whose strains it is 
desired to investigate. The celluloid disk being trans- 
parent, light will shine through it, and when revolved 
at high speed the fiber in different parts of the disk 
will elongate in proportion to the stress to which that 
portion is subjected. These differences of elongation 
of the fiber in different zones of the wheel will be 
clearly shown by the differences in their ability to 
polarize refracted light. 

With the various expansions, contractions and dis- 
tortions due to heating and cooling, it was to be expected 
that there would be occasional instances where the 
bucket wheel, with its narrow clearance, would rub 
against the diaphragm. More clearance has been pro- 
vided, but still such rubbing has persisted, and, 
strangely enough, wheels have been found rubbed on 
both sides, although they were centrally placed between 
diaphragms with an abundance of clearance, while other 
wheels on the same shaft would not rub at all. 

In addition to the phenomenon of double rubbing, 
some of these wheels have been found to have radial 
cracks, and even wheels of the new design with thick- 
ened web have given trouble. Here indeed was a 
problem for the investigators of the research laboratory, 
who have found the cause of the trouble and at the same 
time explained a curious phenomenon—so common that 
it had never been given a thought. The statement of 
this phenomenon is embodied in the answer to such a 
question as the following: “Why does a flag flutter when 
borne rapidly through still air?” The answer gives a 
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clue to why heavy plates of forged steel will also flutter 
if driven fast enough in a dense enough medium. These 
violent and continued wavings of the disk readily 
account for the radial cracks which have been found. 
The trouble has all been eliminated by simply stiffen- 
ing the rims of the wheels. 


REMOVING CONDENSED STEAM 


Superheated steam on its way through the turbine 
blading loses its superheat when about one-third of the 
way through, and from there on condensation takes 
place at an increasing rate. The point at which this 
condensation begins can be easily determined by an 
inspection of the blading, since those blades that are 
subjected to moisture are eroded, while those that run 
in the dry steam retain their original polish. The 
erosion has been such a serious factor in the last stages 
that it has been found necessary to drain the water 
from each stage independently—not into the next lower 
stage, but into the condenser. Drainage pipes have 


been installed for this purpose and designed so as not 
to leave a free opening for the escape of steam. 


Great Hydro-Electric Development 
Planned in Germany 


ISCUSSION is rife in Germany of a plan to con- 

struct a ship canal from Aschaffenburg on the 
Main to Niirnberg and to straighten the bed of 
the Danube River from Keilheim down to Passau at 
the German border. This scheme is an extension of a 
former plan to canalize the Main—the so-called Wiirz- 
burg scheme. Development of many large hydro-electric 
plants forms part of the plan, which will provide a con- 
tinuous ship canal from the Rhine to the Main and from 
the Main to the Danube. The importance of the pro- 
posed development to Bavaria, which has thirty-seven 
electric stations on the Danube, will be apparent. 

It is proposed to divide the hydro-electric stations into 
two main groups—first, the group between Aschaffen- 
berg and Wiirzburg, with thirty-four stations; second, 
the Danube group. Thirty of the first group of stations 
would be entirely dependent on the Main and would 
therefore supply a variable power in accordance with 
the height of water in the river. It is thought that ice 
would interfere with their operation in the winter to an 
average extent of ten days in the year. To overcome 
this steam reserve plants would be provided. Inter- 
connection with other systems would take care of the 
variation in flow. The remaining four stations of the 
first group would have constant water levels which would 
render them independent, and their supply could be 
easily absorbed by the industrial districts of Wtirzburg, 
Bamberg and Niirnberg. 

The total net output of the stations of the first group, 
after deduction of all losses in transformation and long- 
distance transmission, is put at 630,850,000 kw.-hr. a 
year, of which 291,400,000 kw.-hr. would be constant and 
the remainder variable supply. On the Danube only 
three large stations would need to be built—at Poikam, 
Regensburg and Steinbach in Kachlett. The first two 
would supply 53,910,000 kw.-hr. and the last-named 
232,000,000 kw.-hr., or enough to take care of peak 
loads. The total possible supply of electricity to be 
developed by the project would thus reach 919,750,000 
kw.-hr. a year, of which 291,450,000 kw.-hr. would be 
constant. 





Transmission at 220,000 Volts 
in California 
Plans of the Southern California Edison Company and 
Pacific Gas & Electric Company to Operate 
Long Lines at 220,000 Volts—Analysis 
of Engineering Considerations. 


By H. A. BARRE* AND J. P. JOLLYMANt 


HE commercial transmission of power at 220,000 

volts, while not an accomplished fact, is assured by 
the advances which have been made during the year 
1920. Scarcely more than a year ago, when the paper 
on the California 220,000-volt bus was presented to the 
Pacific Coast convention of the American Institute of 
Electrical Engineers at Los Angeles by Messrs. Soren- 
sen, Cox and Armstrong, the subject did not receive 
serious consideration from many of the delegates 
present. Today plans are well under way for the con- 
struction of the two major portions of this bus, and 
the connection between them has actually been made 
by large-capacity ties at a lower voltage. 

The two companies which have made the decision to 
resort to 220,000-volt transmission have been forced to 
it by purely economic considerations. In the case of the 
Southern California Edison Company the present two 
Big Creek lines will be loaded to their full capacity of 
120,000 kw. at 150,000 volts in one or two years. It will 
then be necessary to provide additional transmission-line 
capacity before more generator units can be put into 
service at the Big Creek stations. 

The transmission capacity can be doubled by the 
construction of two new 150,000-volt lines or by increas- 
ing the voltage of the present lines to 220,000. The 
first scheme will cost between $12,000,000 and $15,000,- 
000, and the second will cost between $2,000,000 and 
$3,000,000, including the necessary changes in station 
equipment, which is a saving of approximately $10,000,- 
000. Either of these schemes will provide for the trans- 
mission of 240,000 kw. After the development has 
reached this magnitude there will be approximately 
500,000 kw. remaining for development, which will re- 
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quire seven additional 150,000-volt lines or three or 


four 220,000-volt lines. Assuming that a single line, 
whether for 150,000 volts or 220,000 volts, will cost 
$7,500,000, the ultimate saving on the Big Creek project 
effected by the adoption of 220,000-volt transmission will 
be roughly $35,000,000. 


PREPARATIONS BY SOUTHERN CALIFORNIA EDISON 
COMPANY FOR 220,000-VOLT TRANSMISSION 


The first steps in preparation for the adoption of 
220,000-volt transmission have been taken: The equip- 
ment for the first unit at Big Creek power house No. 8 
has been ordered with characteristics suitable for this 
transmission voltage. The transformers may be oper- 
ated either at 150,000 volts or at 220,000 volts, and the 
generator will be suitable to control the voltage on one 
220,000-volt line provided that a 30,000-kva. condenser 
is connected to the receiving end of the line. Because 
of the amount of water which will be available for this 
first unit it was not deemed advisable to have the gene- 
rator of sufficient size to control the voltage on one 
240-mile (386-km.), 220,000-volt line with the line open 
at the receiving end. 

Plans have been made for energizing a 30-mile 
(48-km.) section of one of the present Big Creek lines 
at 220,000 volts. This experimental section of lines will 
be energized at one end from a bank of 4,500-kva. 
transformers connected in delta on the low-tension side 
and in star on the high-tension side, which will give a 
possible variation of line voltage from 206,000 to 272,- 
000. The line will be open at the other end, since no 
transformers are available to make the transformation 
between 150,000 volts and 220,000 volts. Various group- 
ings of standard 10-in. cap-and-pin insulators will 
be tried on this line in an endeavor to determine the 
best form of insulation to apply to the whole line. 

The work of Prof. Harris J. Ryan at Leland Stanford, 
Jr., University, and of others, on the voltage dis- 
tribution and the flash-over characteristics of long 
strings of insulators has shown beyond a doubt that line 
insulation for voltages of this magnitude can be provided 
successfully by the use of the standard insulators of 
today. Of course, better insulators are being sought 
constantly by the insulator manufacturers and by the 
power companies. 
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After all possible information has been obtained from 
the experimental 30-mile section of line, it may be de- 
cided to provide for a transformation from 150,000 volts 
to 220,000 volts at Vestal, near the middle of the line, 
and to operate half the line to carry power at 220,000 


volts. It is very probable, however, that there will not 
be sufficient time to do this before the load conditions 
will require 220,000-volt operation through the entire 
length of the line. 

The problem of changing the present station equip- 
ment to accommodate 220,000-volt transmission is one 
which requires very careful study of many different 
possible schemes. The present 150,000-volt equipment 
at the power houses consists of two banks of transform- 
ers of 17,500 kva. per bank at Big Creek station No. 1 
and three banks of the same capacity at Big Creek sta- 
tion No. 2. At Eagle Rock, the receiving end of the 
240-mile lines, there are two banks of transformers of 
34,500 kva. per bank and two banks of 13,500 kva. each. 
At mile 105, numbering from the power houses, there is 
the Vestal substation with one bank of 13,500 kva. capac- 
ity and one bank of 34,500 kva. capacity. At all of 
these stations each bank of transformers and each of 
the two lines are connected to the high-tension double 
bus through 150,000-volt oil switches. Some of the ways 
of providing for 220,000-volt transmission follow: 

At the Power Houses: 

1. Provide a bank of auto-transformers having a capacity 
equal to that of the present installation at each power house, 
which will transform from 150,000 volts to 220,000 volts. 

2. Replace the present transformers with transformers 


of the same capacity to transform from 6,600 volts to 
220,000 volts. 

3. Replace the present transformers with one bank of 
transformers having a capacity equal to that of the pres- 
ent installation at each power house, which will transform 
from 6,600 volts to 220,000 volts. 

At Vestal: 


1. Replace the present 150,000-volt transformers with 
220,000-volt transformers of the same capacity. 

2. Provide a bank of auto-transformers having a capacity 
equal to that of the present 150,000-volt transformers, which 
will transform from 150,000 volts to 220,000 volts. These 
auto-transformers should have a secondary winding for 
delta connection and for operating a 15,000-volt, 15,000-kva. 
frequency changer. 

At Eagle Rock it will be very difficult to change to 
220,000 volts, both because of lack of sufficient clearances 
in the building and because of the necessity for keeping 
the station in operation. Then, too, the benefits to be 
obtained from the change are not so great as they ap- 
pear at first glance, because the present installation at 
150,000 volts will deliver about all the power that can 
be taken away from that location at 60,000 volts and 
15,000 volts. 

For these reasons there is a strong tendency toward 
the plan of leaving Eagle Rock as it is and installing 
another station at a convenient point about 20 miles (32 
km.) up the line. This station should provide auto- 
transformation from 220,000 volts to 150,000 volts of 
sufficient capacity to carry Eagle Rock, 96,000 kva. It 
should also provide the necessary 220,000-volt to 60,000- 
volt transformation and the additional condenser capac- 
ity required. The only way to decide which of these 
schemes should be adopted is to make a careful estimate. 


PLANS OF PACIFIC GAS & ELECTRIC COMPANY 


Early in 1920 the Pacific Gas & Electric Company 
resumed work on its Pit River projects and determined 
upon the immediate construction of three hydro-electric 
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plants with an aggregate installed capacity of 95,000 
kva., together with a transmission line to the load 
centers in the vicinity of San Francisco Bay. The total 
installed capacity of the company’s projects on Pit River 
will ultimately be about 450,000 kva. It is anticipated 
that the major portion of the power developed along the 
Pit River will have to be transmitted to the districts 
bordering on San Francisco Bay, the load centers of 
which are 200 miles to 260 miles (320 km. to 420 km.) 
distant from the plants now being installed. To trans- 
mit the energy obtainable over the distance involved 
with the highest efficiency and at the lowest cost re- 
quired the use of the highest practicable voltage, and 
220,000 volts was adopted after a careful study of all 
the factors involved in the problem. The frequency will 
be 60 cycles, which is the frequency now used by the 
Pacific Gas & Electric Company and also by its neighbors 
in central and northern California. 

The maximum capacity of a circuit of any given 
frequency is limited by the impedance drop over the line. 
For 60 cycles the maximum capacity of a 110-kv. line 
is about 35,000 kw. and of a 220-kv. line about 140,000 
kw. The total weight of copper and towers in the 
220-kv. line is about twice the corresponding weights 
in the 110-kv. line, but the capacity is four times as 
great; hence the weight per kilowatt transmitted for 
the 220-kv. line is only one-half as great as for the 
110-kv. line. The adoption of 220-kv. where the power 
and distance are large enough to justify it is clearly 
indicated by these considerations. 

A thorough survey of the possible difficulties that 
might arise from operation at a higher voltage than 
now in commercial use has been made. Four major 
problems are involved—first, transformers for higher 
line voltage; second, circuit breakers for higher voltage 
and larger capacities; third, insulators for higher line 
voltage and heavier mechanical loadings; fourth, the 
successful operation of circuits having greater capacity 
and higher charging currents. 

The company’s favorable experience with solidly 
grounded neutral on its 60-kv. system for more than 
twenty years and on its 110-kv. system for seven years 
confirms the growing belief that this is the only prac- 
ticable arrangement for extensive high-voltage net- 
works. It was, therefore, determined to employ solidly 
grounded neutrals at the generating plants and at the 
substations of the 220-kv. system. The use of the 
solidly grounded neutral greatly simplified the trans- 
former problems. The transformers will actually be 
wound for fewer volts than those now employed on the 
165-kv. systems in delta connections, and the use of one 
permanently grounded terminal greatly simplifies the 
problems of internal insulation. The development of 
suitable bushings for the higher voltages has been ac- 
complished, and this permits a solution of the circuit- 
breaker problem as well as insuring the success of the 
transformers. 

The improvements in suspension insulator units that 
have been attained in the last few years, together with 
the work of Prof. Harris J. Ryan and others, previously 
mentioned, appears to have made possible a suitable 
insulator for 220-kv. operation. The classic work of 
Peek and others on corona phenomena has furnished 
the basis on which the diameter of the line conductor 
may be chosen so as to avoid excessive energy loss into 
the air. 


The charging kva. of a 200-mile, 60-cycle, 220-kv. 
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circuit amounts to 42,250 kva., and this introduces an 
operating problem to which careful consideration must 
be given. Obviously such a circuit cannot be energized 
by a generator of a few thousand kva. The solution lies 
in selecting a generator of sufficient capacity to charge 
the line to full voltage at the receiving station without 
becoming self-exciting. To control the voltage at the 
receiving end and permit the delivery of the maximum 
load over the line synchronous condensers must be used 
at the receiving stations. These requirements have 
been met in the Pit River development by the selection 
of two 35,000-kva. generating units at the Pit River 
No. 1 plant, either of which will handle one 200-mile 
circuit, with the initial installation of one 20,000-kva. 
synchronous condenser in each of the substations. 
Construction work on the project is well under way. 
Hat Creek power plants No. 1 and No. 2, each with 
12,500 kva. installed capacity, will be in operation in 
the spring of 1921. The equipment for Pit River No. 
1, of 70,000 kva., has been purchased, and it is planned 
to have it in operation by the end of 1921. Construction 
of the first 60 miles (96 km.) of line, which will permit 
a temporary tie with the existing system at 60 kv., is 
well under way, and contracts are now being placed for 
the equipment of the rest of the line and the substations. 
The year 1920 will pass into history as the year in 
which the first 220,000-volt transmission projects were 
started. This work will show its importance in the 
accomplishments of 1921 and 1922 already planned. 


Rating and Reliability of Electrical 
Apparatus Increasing 


Single-Phase Transformers of 23,600 Kva.—Tests 
Justify Use of Pin Insulators in Horizontal Position 
—Vertical Break in Air-Break Switches 


By M. M. SAMUELS . 
Electrical Division J. G. White Engineering Corporation 


O STARTLING discoveries or brilliant inventions 

have marked the path of progress in the electrical 
industry during the past year. Nor have new prin- 
ciples, methods or radically new types of apparatus 
been brought out. Rather, the tendency has been to 
elaborate and improve upon the known types of appa- 
ratus to make them safe and more economical. Trans- 
formers of 23,600 kva. have been put in service, while 
45,000-kva. single-unit generating sets have become 
standard. Oil circuit breakers for 220-kv. service and 
low-voltage breakers having 1,500,000 kva. rupturing 
capacity are in process of development. 

In the race for size the transformer has run a close 
second to the generator, 23,600-kva., 130,000-volt, single- 
phase transformers having been completed and now 
operating satisfactorily. The following data will give 
a rough idea of their size: Diameter, 10 ft. (3 m.); 
height over tank, 16 ft. (4.9 m.); height over bushings, 
22 ft. (6.7 m.); weight with oil, 63 tons; weight of 
oil, 18 tons. The “oil conservator” may now be con- 
sidered a standard accessory to a large transformer, 
since it has fully demonstrated its value in the saving 
of oil and the reduction of breakdowns. There seems 
to be a backward tendency in some quarters to design 
transformers for indoor service, although the place for 
them is out of doors or away from occupied buildings. 

Along with the increase in generator and trans- 
former sizes, suitable switches had to be developed for 
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both enormous rupturing capacity and very high volt- 
ages, and it seems that the switch designers have en- 
countered greater difficulties than did the generator and 
transformer designers. However, oil circuit breakers 
are now in the process of development having a rup- 
turing capacity of 1,500,000 kva. at 13,000 volts, and 
if successfully produced these circuit breakers will 
represent a very creditable achievement. On the other 
hand, high-voltage oil circuit breakers are also being 
developed for 220,000-volt operation. These will be 
approximately 34 ft. x 18 ft. x 21 ft. (10.4 m. x 5.5 
m. x 6.4 m.) and will require about 17,000 gal. (64,000 
l.) of oil. Because of the enormous size already 
reached there is evidently a great field for the inventor 
to develop new principles in switching and perhaps new 
mediums to be used in place of oil. 


INTERCHANGEABLE BUSHINGS FOR 220-Kyv. LINES 


Great strides have been made in the design of bush- 
ings and in the tendency to standardize them so that it 
is now possible to interchange transformer and switch 
bushings for very high voltages. One type of bushing 
now being developed for 220,000-volt switches will be 
oil-filled and have a dry flash-over voltage of 660,000, 
which is below its puncturing voltage. The wet flash- 
over voltage will be 485,000. 

The recent tendency in air-break switch design has 
been toward the vertical break, which promises to give 
better satisfaction in operation. Several new switches 
of this type have been brought out recently. A novel 
idea in air-break switches is the vertical blade switch 
brought out recently which adapts itself to simple sta- 
tion design when used for disconnecting purposes. 
Automatic air-break switches are gradually making 
their way into the industry, and as more opportunity 
shall be offered for their study their field of usefulness 
will no doubt be considerably enlarged. However, the 
air-break switch is still in its infancy and must be made 
the subject of study and have many improvements be- 
fore it will be able to compete successfully with the oil 
circuit breaker for interrupting load currents. 

Insulators have of late been subjected to thorough 
study and laboratory research and valuable improve- 
ments have been made in their design. It will be of 
interest to many engineers to learn that it has been 
found through many independent tests that pin-type 
and post-type insulators have when mounted in horizon- 
tal position as great wet flash-over as when in upright 
position, if not greater. It is therefore no longer neces- 
sary to use the clumsy 45-deg. arrangement of insula- 
tors on vertical disconnecting switches, choke coils and 
bus runs, since it is perfectly satisfactory to install 
insulators in the horizontal position. 

Some standard as to the meaning of the insulator 
rating of apparatus such as switches, choke coils, etc., 
should be established to enable a purchaser to know 
definitely when purchasing a switch just what flash-over 
tests and mechanical strength to expect of the insulator 
supports. At the present time some manufacturers use, 
for instance, the same insulator on 33,000 volts as others 
use on 22,090 volts, a practice which should be changed 
if the same margin of safety is desired. 

Very little has been done along the line of developing 
practical mechanically operated disconnecting switches, 
even though the demand for them is continually increas- 
ing, since the many obvious objections to the hook type 
of switch are being more and more realized. Here, too, 








ELECTRICAL WORLD 





Typical Methods of Meeting 
Service Requirements 


A—Open-wire circuit connected with 26,000-volt 
underground cable by means of single-conductor 
cables and open-air potheads. B—Racking and ar- 
rangement of manhole cables with primary and 
secondary boxes and subway transformer. In the 
upper left-hand corner is the service bus from which 
connections are made to consumers. C—Vertical 
connection along pole from open-wire transforme: 
service to underground conduit. D, F and G show 
recent tendencies in outdoor substation construc- 
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as is the case with air-break switches, a field of develop- 
ment is open to the inventor. 

The super-generator of 45,000 kva. in a single unit 
has established itself definitely among standard appa- 
ratus. Several such units have been completed and put 
into successful operation, marking great economies in 
the cost of generation. There seems to be no tendency, 
however, to build these super-generators for higher volt- 
ages than the accepted maximum of 13,000, although 
there doesn’t appear to be any reason why an attempt 
should not be made to generate at 22,000 volts or 33,000 
volts. 

No doubt there are some difficulties in taking proper 
care of slot insulation for these voltages, but at the 
present stage of development of insulating materials it 
should be possible to overcome these difficulties. Gene- 
rator designers should also pay more attention to the 
way in which a large machine will be placed in the 
station and should provide greater accessibility to ter- 
minals than they have done in the past. Large genera- 
tor terminals are generally brought out within the air 
duct, and with the types of steel foundations now in 
common use it is very difficult to provide neat connec- 
tions from the switching apparatus into the air duct. 
The best that has been done along this line has been 
to provide holes in the steel foundation girders, placing 
micarte tubes in these holes and extending the generator 
terminals through the tubes from the air ducts to the 
outside of the foundation. The necessity of this pro- 
cedure should be eliminated by proper arrangement of 
wiring at the machine frame. In the industrial field 
the tendency has been toward safety and economy. The 
dead-front switchboard, particularly the truck-type 
switchboard, is now in practical use in most plants 
where it is the purpose to have up-to-date electrical 
equipment. The dead-front type of switchboard has 
made it possible to use steel panels instead of slate, and 
there is reason to predict that in the near future slate 
switchboards will become a matter of history and steel 
panels will be used exclusively. 

While many types of refillable fuses have been brought 
out, none of these may yet be considered to approach 
perfection. In developing new fuses it should be borne 
in mind that they must be so designed that the contacts 
are safe, that there should be not more than two or 
three parts to handle, that renewals should be possible 
without the use of tools, that there should be an indica- 
tion on the outside of the size of the fuse, and that it 
should not be possible for any one to install more than 
one size renewal in a shell. Here is an opportunity 
for invention as well as for development. The tendency 
among engineers, however, is to eliminate fuses and to 
use circuit breakers wherever possible, and some very 
satisfactory oil circuit breakers with overload and 
low-voltage protection have been brought out recently. 
It is unfortunate that a clause slipped into the new 
National Electrical Code requiring fuses on motor 
circuits even when automatic circuit breakers are used. 
This ruling is an unnecessary hardship. After many 
years of discussion, and after having been in general use 
for years, varnished-cloth insulation has finally made its 
appearance in the code. To prevent rulings like the 
foregoing and the omission of necessary rulings practi- 
cal engineers should take a more important part in the 
framing of the code, instead of leaving it to the arbi- 
trary decision of inspectors. 

In the near future another article will deal with prog- 
ress in the high-tension field. 
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Effect of High Costs on Transmission 
and Distribution 


Steel Cross-Arms Not So Attractive—Maintaining Live 
Lines—Economical Loading of Transformers— 
Sidewalk Distribution—Fiber Duct Favored 


By E. B. MEYER 
Assistant Chief Engineer Public Service Electric Company 
of New Jersey 


BNORMAL credit conditions and the failure of 
ae to keep pace with the excessively high cost 
of material and equipment have forced utility companies 
to keep their financing for expansion and new construc- 
tion down to the lowest possible figure consistent with 
furnishing adequate service. No extensive construc- 
tion programs can be undertaken until prices of equip- 
ment have been reduced to somewhere near the pre- 
war level. 

The interconnection of systems which was advocated 
so strongly during the war period is being carried for- 
ward, but not so rapidly as might be desired, owing 
largely to the financial situation. However, it is impor- 
tant to consider any interconnections which will result 
in saving fuel, since this material represents the largest 
element of the cost of producing electric energy. The 
difficulty of obtaining coal during the past year or two 
has made the matter of interconnecting power one of 
prime importance, as: by this means service has been 
maintained which could not otherwise have been given. 

The large amounts of power and the long distances 
involved in the interconnection of utility properties have 
made the study of the economic range of transmission 
voltage of considerable interest during the past year. 
As a result the feasibility, design, cost and character- 
istics of transmission at materially higher voltages 
have had particular consideration. The studies which 
have been made seem to indicate that the problems differ 
in degree, but not in character, from those which have 
been satisfactorily handled at lower voltages. In the 
studies of extra-high-voltage problems apparently the 
simplest design is the most desirable, and the elimina- 
tion of unnecessary equipment tends to reduce thé pos- 
sibilities of service interruptions. 

Voltage standards play an important part in intercon- 
nection, and for this reason the need of standardization 
is being discussed by engineers throughout the country. 
The advantage of keeping these standard voltage steps 
to a minimum is great, even more from the point of 
view of future interconnection than from that of econ- 
omy of manufacture. 

In the case of lower-voltage transmission systems 
the use of wooden poles rather than steel-tower con- 
struction seems to have been the general tendency. 
Some companies which have been using steel arms for 
lower-voltage transmission have seriously considered 
standardizing on wooden arms. The substitution of 
suspension strings for the strain insulators on trans- 
mission lines, with anchor towers on straight sections, 
also seems to be the general trend. The result of 
such a change is to reduce the number of insulator units 
which are in a horizontal position and thus reduce the 
percentage of total insulator failures. 

The practice of maintaining transmission lines while 
alive seems to be gaining in favor, tools and equip- 
ment having been designed for changing insulators, 
carrying on new construction work and making repairs 
both to the line and other parts of the equipment. 
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All work is done without taking the line or circuit out 
of service, thereby effecting considerable saving. 

Service connections to consumers represent a con- 
siderable portion of a utility company’s investment, and 
on account of the high cost of labor and material in 
making such connections some companies have arranged 
to have the cost borne by the consumer either under a 
refund agreement or otherwise. 


SELLING AT PRIMARY VOLTAGE 


Within the last few years the development of numer- 
ous industries with large-scale production has made it 
desirable for a number of utilities to sell energy direct 
to the consumer at primary voltage, the consumer pro- 
viding and maintaining all the transforming equipment 
and receiving the benefit of a differential in rate. Still 
others are continuing to sell energy metered and sold 
at the low-tension side of the transforming equipment, 
the utility providing and maintaining the apparatus. 

Economical loading of distribution transformers to 
avoid the installation of unnecessarily large units and 
to prevent burn-outs is receiving close attention, and 
in many cases it has been found necessary to make 
tests in order to learn whether the transformers were 
being overloaded and subjected to undue and unneces- 
sary strains. The need for a proper device to indicate 
automatically when the maximum safe loading of a 
transformer has been reached is evident, and the lack 
of an adequate method of checking and following the 
loads on transformers has resulted in many cases in 
the practice of installing larger transformers than 
are necessary. The practice of banking transformers is 
not so general as might be expected in view of the 
many advantages attendant upon such operation. This 
attitude is probably due to the trouble experienced in 
restoring service after a local interruption, but these 
difficulties are usually caused by indiscriminate banking 
without a sufficient study being made to insure a reliable 
and workable layout. The banking of transformers 
usually makes it easy to use fewer transformers of a 
larger size, thus resulting in a lower cost per kilowatt 
and a higher efficiency. 


UNDERGROUND WORK DEFERRED 


Like all other forms of construction, underground 
installations have so increased in cost that this branch 
of central-station work has been deferred wherever 
possible. It is unreasonable for municipalities to expect 
utility companies to continue extending their under- 
ground installations in the face of prohibitive costs, 
and it therefore is desirable that the two interests 
co-operate with the view of deferring such work until 
financial conditions are more favorable. Where it has 
been necessary to connect consumers from existing 
underground systems various schemes have been em- 
ployed for reducing the cost. One of the methods 
employed where the streets have improved forms of 
pavement is to use a sidewalk distribution system with 
hand-holes near the curb as distributing boxes. 

In connection with the heating of cables, proper 
design of conduit systems plays an important part; 
hence many companies in the past year have given 
considerable attention to the spacing and separation 
of ducts in the conduit runs to permit of proper 
radiation and also to prevent trouble in one cable from 
being communicated to a cable in an adjacent duct. 

The use of fiber conduit is gaining in favor every 
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day, and it is estimated that from 60 to 70 per cent 
of the companies are now laying fiber ducts in pref- 
erence to other types of material. There are, how- 
ever, some companies still continuing the use of vitrified- 
clay duct both single and multiple, while a number are 
also installing stone conduit. In making installations 
of fiber and stone ducts watertight joints are compar- 
atively easy to obtain, but with vitrified-clay ducts, 
where the joints must be wrapped with cloth or paper 
and then covered with a cement or waterproofing com- 
pound, it is difficult and costly to keep the conduit free 
from water in wet or swampy ground. 

Considerable interest has been shown during the 
past year in the subject of current-carrying capacity 
of cables. Many of the operating companies have been 
making extensive investigations with the view of learn- 
ing more about the temperatures at various current 
ratings of underground cables. It is hoped that the 
investigations now being made by committees from a 
number of engineering bodies will be carried forward 
to some conclusive results in the near future. 


LOWER DIELECTRIC LOSSES AND HIGHER VOLTAGES 


One of the principal improvements in underground 
high-tension cables has been the reduction of dielectric 
loss at relatively high temperatures. This has been 
accomplished principally as the result of thorough study 
of the properties of impregnating compounds. It is now 
possible to manufacture cable the rating of which will 
be decreased only a few per cent at even 100 deg. C. 

It seems highly probable that the proposed scheme 
of applying a metal sheath over the insulation of each 
conductor to improve the carrying capacity of the cable 
might be effective, not because of the reduction of 
dielectric loss, but because of the reduction of tempera- 
ture of the insulation at the center of the cable due 
to the better thermal conductivity thus provided. 

Temperature surveys of conduit systems to learn more 
about the heating of the cables are extremely important; 
therefore it is desirable that observations be obtained 
periodically so that relief may be furnished as soon as 
temperatures are found to be excessive. 

The improvements in the manufacture of cables have 
been such that several companies are now considering 
the operation of three-conductor cables at 33,000 volts, 
and it is expected that in the near future even higher 
voltages will be undertaken. Since there are inherent 
limitations to the development of the usual three- 
conductor cables at extra-high voltage, the use of single- 
conductor cables seems to have merits. 

The general tendency in underground-cable practice 
has been to use cables of large size, thus making it 
necessary to increase the diameter of the conduit in 
all new installations. In the past 3-in. (7.6-cm.) duct 
was considered standard, while today 34-in. (8.9-cm.) 
and in some cases as large as 4-in. (10.1-cm.) duct have 
been used. The advantage of the larger size of duct 
is that splices may be drawn into the duct, thereby 
permitting the use of short lengths of cables which 
would otherwise have to be junked. This practice has 
been made desirable by the high cost of cable. In 
several cases it has been found necessary to reroute 
cables, and the duct splice has been a very desirable 
means of accomplishing this end most inexpensively. 

Cable failures have been receiving more and more 
attention from year to year, and companies are now 
making investigations in order to analyze their failures 
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and put into effect measures which will prevent recur- 
rence of such troubles. The protection of cables from 
fire in manholes by the use of cement covering has 
become more or less recognized standard practice. 

There has been much discussion of the distribution 
of voltage stresses in three conductor high-tension 
cable, and several companies have installed cable of the 
Hochstadter type. Some companies are continuing the 
use of split-conductor cable, which is an installation 
similar in principle to the Merz-Price and other English 
systems of balanced protection. The first cost of split- 
conductor cable and the higher cost of making joints 
and connections make this type of cable considerably 
more expensive than cable of the usual design, hence its 
installation is not justified in all cases. 

However, split-conductor cables give service as good 
as that of the usual type of cable, their only dis- 
advantage being that for a given conductor size they 
are slightly larger in diameter. For tie lines between 
generating stations where it is of extreme importance 
to maintain service, and where faulty lines should 
be tripped out with the least possible disturbance to 
other lines and equipment, this type of cable is very 
satisfactory. Split-conductor cable is also desirable for 
loops fed from a generating station at one end and 
running back to the generating station at the other 
erd, since in this case service to the substation is 
generally of prime importance and the ordinary relay 
has not a sufficient setting for safe use. 

It should be borne in mind that for tie lines between 
stations to obtain the benefits of split-conductor cable— 
namely, uninterrupted service and disconnection of a 
faulty line with no resulting disturbance—there should 
be installed two or more cables, so that with the dis- 
connection of one line the others will carry the load. 

Aérial cable has been found very satisfactory, and 
its service has been extended considerably in the last 
few years because it has been found to meet certain 
needs in electric power transmission where underground 
construction costs are prohibitive .and open-wire con- 
struction is undesirable. Its use has been confined, 
however, to special work, such as under bridges and 
over railroad crossings. In certain localities where 
high-voltage lines have to be run through trees aérial 
cable has been of decided advantage. 





Superpower Investigation Between 
Boston and Washington 


Engineering Organization and Nature of Studies 
Undertaken, Together with Some Aspects of 
the Investigation as Thus Far Made 


By W. S. MURRAY 


Chairman Superpower Survey 


N JUNE of 1920 Congress passed a bill appropriating 

$125,000 to the United States Geological Survey for 
conducting power production and distribution studies in 
the United States, including a power survey between 
Boston and Washington. The plan proposed by the 
writer and assigned to him for execution in detail has 
for its central idea the construction of a regional power 
system with which to generate, transmit and distribute 
electrical energy to the railroads and industries within 
a territory the major limits of which are Boston on the 
north, Washington on the south and a point inland from 
the coast approximately 150 miles. Within this zone 
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there is a present total demand of approximately 17,000,- 
000 hp., 10,000,000 hp. for the industries and 7,000,000 
hp. for the railroads. 

Owing to the existing situation of unassociated power 
developments for the industries and railroads, the load 
factor (the ratio of average power to maximum power) 
in the zone is excessively low, and because of the small 
average size of central stations and the extremely 
uneconomical use of fuel by steam locomotives the waste 
of coal is prodigious. Thirty million tons is a conserva- 
tive estimate of the annual waste of fuel, and this total 
is growing rapidly because of increasing power require- 
ment, so that in 1930 the waste, if present methods are 
pursued, will reach the enormous figure of 53,000,000 
tons. 

The proposed regional plant will be electrical, and 
through its higher operating efficiency this great amount 
of coal can be saved and many economies in other 
materials and labor effected. The Superpower System 
comprehends the installation of large, economical steam 
electric plants, to be erected at tidewater points and at 
the mouths of mines where condensing water and other 
conditions permit. These steam stations will be supple- 
mented with large hydro-electric plants, to be installed 
on the major rivers within the zone or within trans- 
mission distance of it. Such an assembly of plants 
severally connected to a system of transmission and dis- 
tribution will serve the whole zone with adequate, 
reliable and economical power, relieve the railroads of 
the task of transporting the coal heretofore wasted, and 
also turn a large amount of the remaining coal tonnage, 
used for power and lighting, into electrical energy, and 
through the proposed electrical overhead carrier system 
of power again lessen the coal burden imposed upon the 
railroads and automatically release the new cargo space 
so badly needed for other commodities. The engineer- 
ing organization authorized July 1, 1920, to make the 
investigations under the auspices of the United States 
Geological Survey was shown diagrammatically in the 
issue of the ELECTRICAL WorRLD for Aug. 28, 1920 
(page 447). It consists of an advisory board and an 
engineering staff. 

The engineering staff, consisting of the chairman, 
three division engineers covering respectively power and 
transmission, railway and _ industries, the chief 
hydraulic engineer of the United States Geological 
Survey, the chief mechanical engineer of the United 
States Bureau of Mines and an engineer-secretary, with 
their several assistants, was duly appointed and in action 
prior to Aug. 1. Nearly all of the present twelve mem- 
bers of the advisory board had also accepted service on 
that date, and the board has since held two meetings. 
During the first two months weekly engineering staff 
meetings were held. More recently these meetings have 
been held at two-week intervals in order to afford more 
time for the receipt of analyses and assembly of data 
from the field in response to the information sheets 
which were sent out to the railroads, to industries and 
to central stations. 

At this point I shall shed modesty and claim credit 
for the suggestion that an advisory board should be ap- 
pointed, with recommended members appointed by the 
Secretary of the Interior. This board as now composed 
includes men of national reputation, who, although their 
minds are basically of an engineering cast, are serving 
the survey in matters pertaining to executive procedure. 
To my mind it was not enough, well surrounded as I am 
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with engineering talent, to allocate to myself or to these 
engineers the many problems that are allied to, yet quite 
separate from, engineering. I firmly believe that no 
man is a real engineer who does not relate law, finance, 
corporate relations and so forth to his problems; but 
with the wealth of talent now comprised in the advisory 
board ready at hand, interested and willing to assist 
in the solution of this great national power problem, 
I could justifiably have been charged with professional 
negligence had I not availed myself of it. 

I have had the pleasure of addressing a number of 
engineering societies, organizations and chambers of 
commerce, and many questions have been asked. Some 
of these, together with others that have been asked by 
the editors of the ELECTRICAL WORLD, are quoted in the 
following paragraphs, with such answers as I find it 
possible to make at this time: 


Is your plan in building the. Superpower Zone to use exist- 
ing power plants and lines.as a nucleus, enlarging or 
strengthening where necessary, or is it to build superpower 
stations which will supplant existing large stations? 


The plan of the Superpower System is to consider the 
building of new and very large stations, which may be of 
the order of 300,000 kw. None of these suggested stations 
will supplant stations now built whose inherent economies 
of operation are equal to the proposed new ones. The Super- 
power System might well be likened to a “university of 
power,” matriculation in which will be the passing of an 
examination in economics of power production. As an 
example of a station not to be supplanted, take the station 
now being built at Hell Gate by the United Electric Light 
& Power Company in New York City. The thermal effi- 
ciency of this plant will be such that a kilowatt-hour will 
doubtless be placed on its main buses at an expenditure of 
energy not to exceed 17,000 B.t.u. Such a station, if agree- 
ab'e to the operating company, will form a direct part of 
the Superpower System, and it is easily within expectation 
that the Superpower System will receive rather than 
deliver power to such a plant. On the contrary, there are 
many other and very large power stations whose economy of 
power production jis less than those in New York City, and 
these should receive power upon their buses from the Super- 
power System. It will be of general interest to know that a 
committee has been appointed known as the “committee on 
power interchange,” the chairman of which is John W. Lieb, 
vice-president of the New York Edison Company. I am 
asking this committee to make recommendations concerning 
power delivered to or received by the Superpower System 
in its relation to existing electric utilities. Service on this 
committee with Mr. Lieb has been accepted by representa- 
tives of both large and small public utilities within the 
Superpower Zone. 

Many of the large systems, while their station efficiencies 
may not be the equal of that of the Superpower System, wili 
contribute their quota in the form of capacity required 
during peak-load operation. The load factors of peaks is 
amazingly low, which means high capacity but low energy 
demand. The chief cost in a peak kilowatt-hour lies in the 
investment. An enormous reduction of this investment is 
gained through the use of hydro-electric plants where oppor- 
tunity of storing water is possible. There are a number of 
places within the Superpower Zone where this principle 
can be applied. It is of interest also to note that, although 
the Eastern section of the United States has a smaller 
percentage of water power than the Western section, by 
proper application it can be made enormously effective in 
the reduction of investment cost. This fact and the appli- 
cation of diversity factor will permit a wonderfully economic 
intercorporate operation where so many plants may be asso- 
ciated. In short, the Superpower System motto might be 
“Competition with none, help to all.” It is nothing more 
or less than a great economic pool of power, the functions 
of which are two: (a) the reduction of the cost of a kilo- 
watt; (b) the reduction of the cost of a kilowatt-hour. 
When these two ends shall have been accomplished the 


VoL. 77, No. h 


national aspect of the scheme becomes immediately appar- 
ent from the resulting conservation of the natural resources. 
of the country (coal) and of money. 

Where are the most likely sites for new superpower 
stations? 

Data to the extent of 80 per cent of the information 
required are in the hands of the survey, and co-ordinate 
analysis is now under way. At this writing it is impossible 
to state definite locations of the proposed new superpower 
stations. The report will include recommendations relating 
to the size, the location and time of location of transmission 
lines, substation and superpower stations. 

Which existing large stations will form the foundation of 
the zone? 

The large stations now in operation in Boston, Providence, 
New York, Newark, Philadelphia, Baltimore and Washing- 
ton and such others as may qualify for base or peak-load’ 
operation will form a part of the Superpower System. 

Is it your contention that 220,000-volt lines will be required 
merely to exchange energy between adjacent plants? 

No; the 220,000-volt lines will be associated only with 
power transmitted from the more distant points, as from 
the St. Lawrence River or the coal mines. The zone trans- 
mission voltage will be at a lower potential, possibly employ- 
ing 110,000 volts. While the central stations will supplement 
each other, the clearing house for this exchange will be the 
substations. It will be only in exceptional cases, though the 
operation is perfectly possible, that power stations will 
exchange power. 

Will the Superpower System consist of a trunk line or 
merely a heavy network between the larger stations with 
laterals to connect other systems? 

The Superpower Zone is not so extensive but that a ring 
bus carrying a potential of 110,000 volts may be entirely 
sufficient to carry loads within the range of commercial loss. 
These loads can be supplemented, as explained in the answer 
to the preceding question, by power transmitted from distant 
points at 220,000 volts and stepped down to zone voltage. 

What investigations have been made so far to determine 
feasibility ? 

There is nothing untried in the proposed system except 
possibly the art of the complete co-ordination of so many 
systems. A central control system whose functioning head 
will be a load dispatcher will, of course, be necessary, but 
no particular difficulty is anticipated on a wider extension 
of the principles now in operation. 

How do existing central-station systems feel toward the 
plan? 

If interest and assistance are indicative of their feeling, 
I would say it to be most friendly. My report indeed has 
been made possible only by the hearty co-operation I have 
received from the public utilities, railroads and industries. 

How do the companies in the vicinity of Niagara Falls 
feel toward the project of connecting with such a system? 

No discussion has yet taken place concerning the Niagara 
companies. If power in excess of the immediate local 
requirements is available in this zone, the radius of trans: 
mission for large blocks of power is within commercial 
transmission distance. Niagara Falls is practically the same 
distance from New York as the St. Lawrence River. 

What certainty is there that railroad electrification loads 
can be secured in the near future? 

Of the railroads in the zone, about 6,000 miles (single- 
track basis) indicates a density sufficient for immediate 
electrification. 

Can you indicate the magnitude of load expected within 
two years after completing the system? 

For the Superpower Zone the data so far received indi- 
cate the following electrical loads: 1920, 12,500,000,000 
kw.-hr.; 1930, 36,400,000,000 kw.-hr. 

What conclusions have been reached so far? 

At this writing, since much of the data are yet to be 
analyzed, it is thought inadvisable to offer any conclusions. 
I find, however, that so far I have no reason to depart from 
my earlier estimates regarding the density of power require- 
ment within the zone, nor any reason to believe that an 
electrical regional plant of the character described will not 
effect the economies predicted. 








Electromagnetic Theory Is Fundamental 
in the Sciences 


Reaches Pinnacle of Usefulness in One Hundred Years 
—Langmuir’s Postulates and Einstein’s Theory 
Are Being Tested. 


By A. E. KENNELLY 
Professor of Electrical Engineering Harvard University 
and Massachusetts Institute of Technology 
HE year 1920 has been notable in scientific annals 

Z as being the centennial of the first discovery of 
electromagnetism through the classical researches of 
Oersted and Ampére. We who live in this century are 
accustomed to see great industrial power plants, having 
large electromagnetic generators, motors and connecting 
lines, with their electric and magnetic fields in co-oper- 
ative association. We are also familiar with the emblem 
of the American Institute of Electrical Engineers, 
which shows a magnetic circuit ring linked rigidly with 
an electric circuit ring. It is difficult for us to realize 
that prior to 1820 there was no recognized association 
between magnetism and electricity. 

A noticeable feature of the scientific literature of 
the past year has been its phase displacement. Owing 
to the effects of the world war we have been many 
months in arrears of publication. Work done in applied 
and unapplied electrical science during the period of 
the war and held back from dissemination for various 
reasons connected with that greatest event of modern 
history is only now being released, examined and dis- 
cussed. Nor is this time lag discernible only in 
electromagnetic literature. It clearly pervades all 
scientific literature. All whose tasks are connected with 
science in some branch or application, which today 
includes a large share of the entire community, are 
now called upon to make a greater mental effort of 
readjustment than formerly in order to bring them- 
selves once more into synchronism with the creative 
effort of the day. 

But if the greatest of all wars has left the world 
depleted materially and with a harder task in main- 
taining pre-existing standards of material comfort and 
intellectual satisfaction, it has also left the world in 
much closer national association. The fact that the 
most distant antipodal regions are probably only one- 
tenth of a second remote by radio has come to stay 








with us and to influence our lives in ever-increasing 
ratio. The world war has destroyed national isolation, 
and we find ourselves compelled to think in interna- 
tional terms. The recent official opening of the great 
Lafayette radio station at Bordeaux is a typical event 
of the year. It marks the satisfactory completion of 
a co-operative electrical engineering plant, the daily 
operation of which will make itself audible not only 
in America but all over the globe. 

Electromagnetic researches are now so comprehen- 
sive in their scope that they may be regarded as includ- 
ing, from a broad standpoint, nearly all of the scientific 
researches comprised within the original meaning of 
natural philosophy. Chemistry, mechanics, light, heat, 
and now even gravitation, are claimed as branches 
of electromagnetics. Perhaps the most recently active 
field of electromagnetic investigation has been physical 
chemistry, on the border line of atomic theory. The 
interest in atoms has been directed to their constituent 
electrons. It is curious that the electron, which has 
been so prominently occupying scientific attention every- 
where, is an entity having a mass of less than 10” 
gram. The number of electrons in a gram of matter is 
therefore estimated at more than 10”. A convenient 
method of visualizing a large number of this kind is 
to consider the size of a cubical box necessary to 
contain that number of small shot. An ordinary diam- 
eter of small bird shot would be 1 mm. On this basis 
shot would be 10° mm., or 10° m., or 10° kg., in length 
the cubical box that would be necessary to hold 10” 
shot would be 10° mm., or 10° m., or 10° km., in length 
of edge. It would be about as long as the distance 
from Norfolk, Va., to Ottawa, Canada. Albeit a gram 
of matter is supposed to hold that number of electrons, 
these are not believed to be tightly packed, like shot 
in the hypothetical box. On the contrary, the average 
distance between adjacent electrons must be very large 
compared with the dimensions of each electron. The 
electron is at present the smallest thing known to exist, 
and is about fifty thousand times smaller in “diameter” 
than the hydrogen atom, which, in its turn, was the 
smallest thing recognized in science a generation ago. 

Since the experimental researches of Millikan have 
enabled us to study the behavior of individual electrons 
and to count them one at a time like coins, the belief 
in the existence and properties of these most minute 
electrics of the under-microscopic world has made great 
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advances. Chemical affinities, forces and combinations 
are assumed to be the stories of the properties and 
propensities of electrons in their various organized 
atomic groups. 

The recent brilliant investigations of Bragg and 
Moseley have led to the belief that the eighty-eight 
known chemical elements, from hydrogen to uranium, 
occupy a series of simple atomic numbers from 1 to 92 
inclusive, with only four missing or unidentified mem- 
bers. To each of these atomic numbers belongs, accord- 
ing to theory, a like number of nucleus electropositive 
charges and a like number of electronegative electrons. 


LANGMUIR’S POSTULATES OCCUPY SCIENTISTS 


A very interesting recent theory of Langmuir deals 
with the constitution and construction of the various 
eighty-eight chemical elements. Each kind of atom has 
a three-dimensional structure, approximately spherical 
in form. The polar axis of an atom is an axis of 
symmetry, and the equatorial plane~ perpendicular 
thereto is a plane of symmetry. By building up 
spherical aggregations of one, two, three and four units 
in radius, with “cells” of equal size apportioned among 
the different electrons, the theory claims to account for 
a number of the known chemical properties of the dif- 
ferent atoms and to satisfy the periodic series originally 
pointed out by Mendeléeff. 

Langmuir’s spherical atoms are actually more easily 
worked with as cubes. The atoms are chemically inert 
when the number of electrons is such as form simple 
stable groupings of positive nuclei and negative elec- 
trons evenly divided over the surface. Thus, neon 
with two electrons and helium with 10 = 2 + 8, two in 
the inside and eight in the outside shell, are the first 
two of the highly inert atoms. When, however, the 
atomic numbers do not fill up the outside shells forces 
are exerted on neighboring atoms to bring about a 
structural union, or chemical combination, that will 
complete octet groups of electrons between them. In 
this manner a very fascinating stereochemistry is 
worked out for a number of atoms and molecules, 
which is purely electromagnetic in one aspect, purely 
chemical in another and purely structural in a third. 

The Langmuir theory offers so many opportunities 
for examination and discussion over an enormous field 
of bald chemical facts, which have hitherto for the 
most part defied explanation, that it will take the chem- 
ists a long time to come to a decision as to the final 
place of the theory in the general field. It is difficult 
to decide at first sight how atoms in a given molecular 
combination behave toward each other on this electron 
hypothesis. It is advantageous to construct mechanical 
models of the various component atoms and to study 
the ways in which these can be brought into mutual 
contact, with the maximum stability and structural sim- 
plicity. The theory is built upon eleven postulates and 
offers a new view of chemical valences. 


EINSTEIN’S THEORY APPEARS WELL FOUNDED 


Another subject of investigation which has assumed 
great scientific prominence during the past year is the 
Einstein theory of relativity in its latest form. Indeed, 
the interest in this scientific subject may be said to 
have overshadowed almost all others during recent 
months. The theory is admitted to involve three conse- 
quences, capable of being experimentally verified and 
not otherwise explainable—namely, first, a slow rota- 
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tion of a planetary orbit, which in the case of Mercury 
takes 140 years to advance through one minute of arc, 
or 3,000,000 years to complete one revolution; second, 
a bending of light in a powerful gravitational field, 
as though the light were ponderable material, and, 
third, a minute displacement of the spectral lines of the 
sun toward the red end of the spectrum. The first two 
predictions are declared to have been already verified, 
while the third is still undecided. 

As to the consequences of the theory, they may be 
regarded as at present unrecognizable to the ordinary 
observer, inappreciable in engineering or geodesy, appre- 
ciable in astronomy, but of very great significance in 
philosophy or the doctrine of the universe. The remark- 
able fact, from an electromagnetic standpoint, is that 
the new space geometry, which is no longer simple 
Euclidian three-dimensional geometry, is claimed to be 
in complete conformity with the Maxwellian theory of 
the electromagnetic field. According to this doctrine, 
space is not infinite, but very large and limited; gravita- 
tional force is merely a fictional phenomenon, due to 
our misinterpretation of the vagaries of geometrical 
space in the vicinity of matter, and time is indissolubly 
linked with space. While it is not difficult to obtain 
an abstract comprehension of this doctrine, on the basis 
of mathematical equations, it is extremely difficult to 
obtain a concrete comprehension that can be visualized 
or constructed. It is pointed out, however, by the 
protagonists of this remarkable theory that we have no 
right to deny its validity merely because we have diffi- 
culty in visualizing it to our untrained senses. 


Insulator Progress During 1920 


A Review of Important Research Work Now Under Way 
—Requirements for 220-Kv. Transmission Lines— 
Insulator Failures Resulting from Lightning— 
Fundamental Developments in Insulator 
Design 


By Harris J. RYAN 
Professor of Electrical Engineering Leland Stanford, Jr., 
University 

HE year 1920 will be distinguished for the deter- 

mined efforts that have been made in studies of 
transmission-line insulation to insure operating reli- 
ability, to develop greater durability of insulators and 
to find forms that should be satisfactory for the sup- 
port of 220-kv. lines. In respect to design there has 
been considerable authoritative effort to overhaul the 
analytica) work of ten years ago in order to profit by a 
more modern knowledge of fundamentals. In this the 
manufacturer has welcomed the cordial co-operation of 
the operating engineer. 

Along other lines a notable work of co-operation was 
accomplished by the ELECTRICAL WORLD* in obtaining 
practical data from the engineers of forty-one power 
companies operating high-voltage transmission lines in 
the United States and analyzing and publishing them. 
The companies permitted their names to be published 
with the data and answers supplied by them. In the 
judgment of the writer this is the most important . 
single insulator achievement of the year. 

The National Electric Light Association has an insu- 
lator research committee at work on the problem of the 


*“Analysis of Insulator Practice,’’ ELECTRICAL WorLD, March 
6, Lee 543; March 13, 1920, page 596; March 20, 1920. 
page 6738. 
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durability of suspension insulators as affected by 
temperature cycles. The association is financing the 
undertaking. This committee has developed and is 
maintaining in operation equipment by which five 
twelve-unit strings sustaining individual mechanical 
loads varying from zero to 5,000 lb. (2,267 kg.), as 
desired, are carried through 150 temperature cycles 
each week. The temperature ranges run upward from 
room temperatures to temperatures not exceeding 130 
deg. Fahr. The automatic “ovens” have been put to 
work on specimens collected for this purpose in 1917. 
The work as originally un- 
dertaken was interrupted 
by the war. With the knowl- 
edge and experience gained 
through the 1917 material, 
specimen products of the 
latest state of the art will 
be put through presumably 
1,500 cycles under appro- 
priate mechanical loads. 


REVISION OF INSULATOR 
SPECIFICATIONS 


The American Institute of 
Electrical Engineers stand- 
ards committee has also 
organized a sub-committee 
on insulators that is en- 
gaged upon a revision of 
insulator specifications in 
response to a_ resolution 
passed at the Portland 
meeting in July. When the 
details of insulator require- 
ments for the proposed 220- 
kv. lines were first consid- 
ered a difficulty was en- 
countered because of the 
excessive voltage duty that 
must be carried by the unit 
in the string next to the 
line conductor. It was gen- 
eraliy conceded that the 
safe practicable limit had 
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Nevertheless, the outlook today, like the outlook a 
year ago, is, in effect, that the first 220-kv. line to 
be tried out will not be too heavy for support with 
single or double strings of common 10-in. units. 
Accordingly the year has witnessed a determined 
co-operative effort in various quarters to determine 
upon the manner in which ordinary suspension insu- 
lators may be used satisfactorily for the support of 
the proposed 220-kv. power lines. These efforts have 
resulted in a crop of technical papers and reports to 
committees, with the attendant discussions, indicating 

that excellent progress in 

this regard has been made. 

The earlier discussions de- 

veloped the fact that knowl- 

edge of the flash-over char- 
acteristics of long suspen- 
sion insulator strings was 
lacking in many essential 
respects. One of the Na- 
tional Electric Light Asso- 
ciation committees has un- 
dertaken to obtain an un- 
derstanding of these char- 
‘ acteristics in definite terms. 
Progress is being made. 


THREE TYPES OF FLASH-. 
OVERS BEING STUDIED, 


In general three types of 
flash-overs are being stud- 
ied: (1) Impulsing super- 
voltage (by oscillator at 
75,000 cycles) ; (2) 60-cycle 
. flash-over voltage; (3) dis- 
turbances started by for- 
eign conducting or ionized 
material on the insulators 
or the conductors or in the 
air about them. In the 
first of these studies it has 
been found tha. in the 
short strings of two to 
seven units, wherein the 
unit-voltage duty distribu- 


been reached at 18 kv. for F!G. 1 —IMPULSING SUPERVOLTAGE CAUSING DISCHARGE ABOUT tion is excellent, cascading 


the 10-in. (25-cm.) unit on 
150-kv. lines. It was 
known that such voltage 
duty on the end unit of the 
conductor was likely to in- 
crease approximately as the 
line voltage, quite independently of the number of units 
that might be added to the string. 

At a line voltage of 220 kv., therefore, the duty 
on the conductor end units would be 26.5 kv. when dry, 
and the corresponding factor of safety against general 
breakdown of the air surrounding it would be about 
three, whereas the corresponding factor of safety on 
the 150-kv. line is four and one-half. Eventually the 
majority of conductors in the 220-kv. lines may be too 
heavy to be supported from single strings of the 10-in. 
insulator units that are in common use today. Further- 
more, reliable makers have come forward with tentative 
assurances that on demand larger units will be fur- 
nished that are capable of supporting the heavy con- 
ductors and withstanding higher end-unit voltage duties. 


TYPE INSULATOR UNITS. 


A FOURTEEN-UNIT STRING OF 10-IN. CAP-AND-PIN-TYPE INSU- 
LATOR UNITS. FIG. 2—IMPULSING SUPERVOLTAGE CAUSING 
DISCHARGE ABOUT A TEN-UNIT STRING OF CORE-AND-TINE- 


occurs during flash-over; 
that as the string is length- 
ened to ten units the cas- 
cading is greatly dimin- 
ished, and that it is virtu- 
ally absent for strings of 
greater length. This has been found to be true regard- 
less of the type of unit. The characteristic behavior 
in this respect is the same for the cap-and-pin units 
having the higher capacitance as for the core-and-tine 
type having the lower capacitance. 

The results so far obtained indicate a decided 
superiority of the long over the short suspension insula- 
tor strings in the matter of flash-over characteristics 
under impulsing supervoltage. In this flashing over long 
strings it has been observed that the tower cross-arm 
end units are occasionally cascaded by ‘“in-shoot” 
flashes. This may or may not be cause’ by the surface 
charges referred to below—a matter tha: is being in- 
cluded in the studies. 

The studies of this committee include also a set of 
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fundamentals about which little is as yet known and 
that attain importance when the 220-kv. line is under 
consideration. These are: (1) The character of dis- 
charge-route options that exist in all ordinary circum- 
stances for impulsing supervoltage transients because 
of the now known nature of the process by which 
discharges must begin, extend and culminate in flash- 
overs; (2) the strength and figure of the main electric 
field about an insulator as factors in the control of 
routes of discharge produced by  steep-wave-front 
supervoltage transients; (3) the magnitude of corona 
formation and dissipation of energy along the transmis- 
sion-line conductor during the brief interval required 
for a supervoltage transient to form and extend an 
isolated flash sufficiently to cause flash-over to cross-arm 
or tower, through lightning arresters or over bushings 
to ground. Little has been known heretofore as to why 






FIG. 3 — LABORATORY 
SET-UP OF A DOUBLE 
TWELVE-UNIT STRING 
OF CAP - AND - PIN - 
TYPE INSULATOR 
UNITS WITH LARGE 
DISK SHIELDS FOR 
THE STUDY OF THE 
CONTROL OF UNIT- 
VOLTAGE DUTIES 


supervoltages can be 
thrown onto a trans- 
mission line in huge 
amounts sufficient to 
break through great 
air columns with ap- 
parently little dissi- 
pation of energy in 
corona formation 
about the conductor. 

The questionnaire submitted by the technical press 
already referred to and the returns that were pub- 
lished reveal with a certainty the many positive factors 
that enter into the construction, erection and main- 
tenance of high-voltage line insulators. There are in 
the returns important lessons for all concerned. For 
instance, a nation-wide effort should evidently be made 
to educate hunters and all users of the rifle to under- 
stand that the destruction of line insulators means the 
wanton interruption of a vital service rendered to large 
communities. 

The returns also emphasize the serious difficulties 
caused by the dust that settles upon insulators in many 
localities and which may be rendered highly conductive 
when moistened by fog or dew. The final victory here 


discharge routes. 








Studies in Unit-Voltage-Duty Control 
and Super-Voltage Flash-overs 


FIG. 5 — A DOUBLE THIRTEEN-UNIT V-STRING OF COMMON TYPE UNITS BEING 
STUDIED WITH RESPECT TO THE REQUIREMENTS OF THE 220-KV. LINE 

FIG, 6 — SUPERVOLTAGE FLASH-OVER STUDIES OF THE SPECIMEN IN FIG. 5, 
EXCEPT THAT “PICK-UP” SHIELDS HAVE BEEN ADDED 


The discharge route options in this case are particularly interesting. In 
32 flashovers, two struck 84 in. to the wall, twenty-seven struck 51 in. (minimum) 


to the cross-arm, and three struck 49 in. 
studies include electrode fittings formed to prevent the start of flashes until 
the main fields have been built up sufficiently to be controlling in regard to 


will not be easily won. The circumstances indicate 
the importance of team-work on the part of the engi- 
neer and the manufacturer to develop the most suitable 
type of insulator to meet this sort of duty, and on 
the part of the engineer and his management to insti- 
tute the kind of care and maintenance that will obtain 
the best results in the end. 


LIGHTNING AGAIN INDICTED AS GREAT FACTOR IN 
CAUSING INSULATOR FAILURES 


Lightning is again indicted as a great factor in 
causing insulator failures in many localities. The year 


has witnessed some real progress in minimization of 
damage to insulators and insulations from this cause. 
It has been pretty well demonstrated that damage by 
lightning is at a minimum on extra-high-voltage lines 
that have been liberally 


insulated. Granted that the 


FIG. 4 — ONE OF MANY 
LONG SUSPENSION- 
INSULATOR FORMS 
BEING STUDIED FOR 
UNIT- VOLTAGE - DUTY 
CONTROL. NOTE THE 
TWO SETS OF INSU- 
LATORS USED AT THE 
LINE END OF THE 
STRING. 


220-kv. lines are 
carried on _ string 
lengths of thirteen 
or more units, the 
expectation is war- 
ranted that the 
magnitude of bound 
charges will rarely 
be sufficient to cause 
flash-overs when re- 
leased by neighboring lightning strokes, and that 
troubles due to other factors, such as switching, tran- 
sients, wet dust or other foreign material, will be cor- 
respondingly diminished. The known characteristics of 
long suspension-insulator strings when equipped with 
appropriate shields support this contention. 

One engineer related that the progress of a light- 
ning storm over his transmission lines could be 
noted by the slow transients recorded by the am- 
meter in the neutral-to-ground connection in the main 
generating station. His explanation was that, his lines 
being well insulated, the release of bound charges did 
not in general produce a sufficiently high potential to 
flash over the insulators in the neighborhood of their 
origin, and that they spread over the lines and were 


(minimum) to tower members. The 
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drained to earth through the grounded neutral at the 
generating station. 

The extensive lightning investigation in the Chicago 
area has demonstrated the value of “arrester density” 
and the protective effects of overtopping trees, build- 
ings and all similar shielding structures in eliminating 
damage by lightning on transmission lines operated at 
the lower voltages, that is, 11 kv. to 66 kv. The engi- 
neer in charge of lines of this class in lightning dis- 
tricts can now confidently count upon the value of 
overinsulation, increased lightning-arrester density and 
well-arranged ground cables to cut down the frequency 
of interruptions due to lightning and thus to increase 
the reliability of service from his lines. 


EFFECT OF ALTERNATING FIELDS ON DIELECTRICS 
SURROUNDED BY AIR 


In conclusion, there should be mentioned two out- 
standing fundamental developments in insulators that 
the year has brought forth. Nishi (“Surface Creepage 
and High-Voltage Insulation,’ Journal A. I. E. E., 
November, 1920, page 949) has shown that surfaces 
of dielectrics surrounded by air become highly charged 
when subjected to strong alternating electric fields in 
which there is local corona formation, i.e., a local source 
of ions. 

Aside from the presence of ions, the essential 
factor in the production of the unidirectional surface 
charges is the component of the electric field that is 
normal to the surface. Obviously the effect is to cause 
a breakdown of the air columns adjacent to the dielec- 
tric surfaces at lowered voltages. The results enhance 
the importance of the Fortescue principle (“Air as an 
Insulator,” Transactions A. I. E. E., Vol. XXXII, page 
893, 1913), whereby solid dielectrics which are used 
to avoid overstresses in the air about high-voltage 
electrodes must be so formed that their surfaces in 
contact with the surrounding air will everywhere be 
parallel to the Faraday tubes of electric force that 
pervade the zones of air and solid dielectric adjacent to 
such surfaces. 


Because in an actual case it is often difficult 
to eliminate all corona formation when the _ insu- 
lator is subjected to its highest voltage duty and 


the application of the Fortescue principle is not often 
completely feasible, it then follows that insulator design 
must to a high degree remain an art as well as a 
science. 


ADVANTAGE OF GLASS AS A CONDUCTOR IN 
PRECIPITATION TREATERS 


The other outstanding fundamental development is 
likewise remarkable and was also developed in Japan. 
Shibasawa and Niwa (“A New Electrical Precipitation 
Treater,” Journal A. I. E. E., October, 1920, page 890) 
have shown that glass can be used to advantage as a 
conductor, having the resistivity requisite for the con- 
trol of the density at which high-voltage direct current 
passes from the surface of the central cylindrical elec- 
trode of a dust precipitator. Ordinarily the current 
is allowed to pass from the bare metal surface of the 
central electrode. The action then becomes stabilized 
in a highly irregular distribution of density of exit of 
the precipitation current from the surface of the 
electrodes, which causes the electrodes to “foul’’ too 
quickly. 
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Increasing Cable Rating Has Received 


Considerable Attention 


A Decided Decrease in Dielectric Loss Has Been Effected 
and New Schemes of Dissipating Heat Are 
Being Tried—Problems for Future 
Research Are Outlined. 


By WILLIAM A. DEL MAR 
Chief Engineer Habirshaw Electric Cable Company 


O RAPIDLY has the use of electricity grown since 

the war that electric lighting companies have been 
embarrassed by the overloading of their existing cables 
and the difficulty of getting sufficient new cable to meet 
their growing requirements. Some of the companies 
are also operating under municipal restrictions which 
prevent the opening of streets for laying new ducts 
except at infrequent intervals, and for this reason 
means of increasing the current-carrying capacity per 
unit cross-section of ducts is of utmost importance. 
Recognizing these facts, cable manufacturers have co- 
operated with users in efforts to increase the current- 
carrying capacity of impregnated paper cables. These 
efforts have resulted in a noteworthy reduction of 
dielectric losses by the use of new impregnating com- 
pounds and in novel methods of carrying away heat 
generated in cables. 

Five distinct lines of attack have been tried: 

1. To decrease the heat developed in the cables by 
reducing the dielectric losses to a minimum. 

2. To increase the heat-dissipating ability of the 
cables by affording special facilities for the escape of 
heat. 

3. To increase the maximum permissible operating 
temperature of insulation. 

4. To improve the heat dissipation from the outside 
of cables to ducts. 

5. To install cables aérially on messenger cables 
instead of in ducts so as to obtain the benefit of a full 
circulation of air around them. 

Such success has attended the efforts to decrease 
dielectric loss that users of cable may be less concerned 
about this loss than about the possibility that too rapid 
development in manufacturing processes ‘may have led 
to the sacrifice of other equally desirable but less easily 
measured qualities. The big change which brought 
about a material reduction of dielectric loss was the 
abandonment of mixtures of resin oil and resin for 
impregnating the paper and the substitution of com- 
pounds composed principally of petrolatum and resin. 
The next step was the introduction of more thorough 
methods of drying the paper and both drying and puri- 
fying the compound. Then certain manufacturers in- 
troduced variations which at the present time may be 
regarded more or less as trade secrets. The net re- 
sult is that cables may be purchased having a fraction 
of the dielectric loss common to cables purchased ten 
years ago. 

The attempts to improve the heat-dissipating ability 
of three-conductor cables have met with considerable 
success, and at least one cable designed with this end 
in view is in successful operation. The most promising 
design consists of three paper-insulated conductors 
covered with copper tape and inclosed in a lead sheath. 
The copper tapes convey the heat out to the lead sheath. 
These cables have not been in use long enough to have 
established their merit, as questions of eddy-current 
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loss and the balancing of saving in first cost against 
increased energy loss have yet to be published. 
Attempts to increase the permissible operating tem- 
perature of impregnated paper insulation have met with 
little success, as paper itself begins to deteriorate at a 
temperature but slightly above the A. I. E. E. limit of 
85 deg. C. Some of the lighting companies find it 
commercially economical to operate their cables during 
the hours of peak load at temperatures which it is 
known would promote deterioration of the paper if 
maintained for long periods, but the aggregate dura- 
tion of such periods of peak load may not be sufficient 
to cause serious deterioration. It is even suspected that 
paper will be less injured by numerous short exposures 
to high temperature than by continuous exposure to 
the same temperature for the same aggregate time. 
This, however, cannot be said to be definitely estab- 
lished, and, indeed, the contrary opinion is held by 





EXPERIMENTAL TEST OF HIGH-VOLTAGE CABLE 
The voltage test was made after bending at minus 10 deg. C. 


at the Habirshaw research laboratory. The 150-kv. transformer 


is in the far corner of the laboratory. 

some—that such peak loads are particularly harmful. 
The companies which are operating their cables above 
85 deg. C. have not, therefore, justified their practice 
on generally known scientific grounds. This question is to 
be discussed at the mid-winter convention of A. I. E. E. 

Important work has been done on the measurement of 
cable temperatures in ducts and on heat dissipation 
from ducts,* both in actual and experimental duct lines, 
which may form the basis of a new temperature 
standard. In any case this work has shown both the 
importance of designing duct lines with the view of 
maximum heat dissipation and the desirability of plac- 
ing cables in duct banks in such a way as to get the 
greatest carrying capacity. Researches are also under 
way to determine the nature of the deterioration of 
impregnated paper at high temperatures. 

While not exactly in the line of cable research, more 
attention is now being given to ways and means of 
dissipating heat from the outside of cables, and one 
engineer has gone so far as to suggest that ducts be 
filled with petrolatum in order to give better heat con- 
duction from sheath to duct. 

The use of aérialt cables insures not only the benefit 





*“Thermal Conductivity of Underground Ducts,” by Willard S. 
Wilder, ELECTRICAL WoRLD, Jan. 3, 1920 


+“Overcoming Difficulties with Aérial Cable,” by E. B. Meyer, 
April 14, 1917. 
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of open-air conditions to increase the carrying capacity 
but also cheapness and rapidity of installation. Three 
companies make special types of cables for this purpose, 
but the success of the telephone companies with lead- 
sheathed aérial cables seems to indicate the construction 
that will be favored. Good work has been done in trac- 
ing fields of force and in ascertaining the dielectric 
stresses in triplex cables. 

The present voltage limit, both in America and in 
Europe, for three-conductor cables is 30,000 volts to 
33.000 volts, and for single-conductor cables 60,000 volts ; 
but researches now under way indicate that higher 
voltages may be attained, with small conductors es- 
pecially. This is contrary to the common view, which 
is based on the assumption that the dielectric stress at 
the surface of a conductor is greater the less the diam- 
eter of the conductor. The merit of the small con- 
ductors, from the point of view of dielectric stresses, lies 
primarily in the fact that the dielectric strength of 
ionizable insulation, such as impregnated paper, is 
greater in an electric field that dies off rapidly, like that 
around a small wire, than in a field that is comparatively 
uniform, like that around a large wire. Another factor, 
however, is that for analogous reasons the dielectric 
loss is less for a given charging current with a small 
than with a large wire. These matters are still in the 
laboratory stage. 

Little has been accomplished in the line of improving 
rubber or varnished-cambric insulation, and no new 
types of cable insulation have appeared on the market. 
Varnished-cambric cables are now recognized by the 
National Board of Fire Underwriters, and manufactur- 
ers have improved them so that when used on vertical 
runs the “slipper” compound will not drip out. 

Cable users can help development both by allowing 
the manufacturers to study their conditions of service 
and by adapting their conditions to permit the use of 
standard types of wires and cables. A recent handbook 
issued by a manufacturer shows he has calls for at 
least a hundred different standard types of wire and 
cable and for an average of about ten sizes in each type, 
or a total of 1,000 wires and cables listed. Besides these, 
there are thousands of different wires and cables on 
special orders. This condition affects the cable users 
most unfavorably and calls for some effort by them to 
reduce the number of special wires and cables 
required. 

The obstacles that stand in the way of progress in 
cable design are as follows: 

1. The low temperatures at which insulating mate- 
rials deteriorate. 

2. The low temperatures at which ionization occurs 
in impregnating oils. 

3. The impossibility of obtaining the full benefit of 
the specific qualities of dielectrics, due to the low 
ionization voltage of entrapped air. 

4. Growth of dielectric losses with increase of voltage. 

5. High heat resistivity of insulating materials. 

The formation of the insulation committee of the 
National Research Council promises to open a new era 
in cable research. While four or five cable manufac- 
turers are well equipped with research facilities, most 
of the work they have done has been of a practical 
character, with but little pure science to serve as the 
foundation for a vast store of practical knowledge. 
Research on the nature of dielectrics, dielectric loss, 
ionization, conductance, etc., is badly needed. 
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Non-Ferrous Furnaces Becoming 
Very Attractive 


Predicts Electrification of Three-quarters of Brass- 
Melting Industry in Ten Years—Power Dis- 
tribution Lines Should Be Separated 
from Lighting Circuits 


By EDWIN L. CROSBY 
President Detroit Electric Furnace Company, Detroit, Mich. 


HE electric furnace business has already become 

a substantial portion of the total load of a large 
number of central stations and if the companies will 
devote to electric heating of all types even a small 
measure of the energies expended during the last ten 
years to build up their motor load the results obtained 
will be equally gratifying. 

The most important point for consideration in con- 
nection with this business from the central-station 
standpoint is the establishment of certain standards of 
distribution which will permit the operation of furnace 
loads amounting to from 250 kw. to 2,500 kw. in a 
single unit without affecting the power and lighting 
service by unbalancing the system. The largest utili- 
ties seem to have realized the advisability of establish- 
ing independent power circuits both for interurban 
transmission and local distribution. On such a system 
any furnace now in the market will operate with maxi- 
mum satisfaction both to the user of the furnace and 
to the central station supplying the service. The inad- 
visability of connecting electric furnace loads to the 
same distribution system with commercial lighting has 
been pointed out in the technical journals and at various 
meetings, but a great.many companies are still inclined 
to experiment along this line. Such action is disastrous 
not only to the central station supplying service, but 
particularly to the power consumer who has purchased 
the furnace equipment. No electric furnace will give 
satisfactory results in a modern industrial plant unless 
it is supplied with electrical energy having reasonably 
good regulation, not greater than say 8 per cent, and it 
is absolutely suicidal to connect such equipment to a 
system which is barely staggering along with overloaded 
generating, transmission or distribution conditions. 

Within the next few years there will undoubtedly be 
a more complete segregation of distribution systems in 
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industrial centers. They will be divided into lighting 
circuits and entirely separate circuits to which will be 
connected all classes of power, including electrolytic and 
electrothermic loads. 


GREAT OPPORTUNITY IN NON-FERROUS WORK 


Perhaps the most remarkable development in the elec- 
tric furnace industry has been in non-ferrous electric 
furnaces, which undoubtedly offer more advantages to 
the purchaser than any other kind. In addition to an 
output of a very much improved quality, the non-ferrous 
electric furnace has reduced the cost of producing this 
superior metal below the cost of melting where any 
other method is employed. Working conditions in the 
shops have been vastly improved because of the absence 
of excessive heat and fumes. Furthermore, it is now 
possible to teach ordinarily intelligent workmen in a 
comparatively short time to produce much more uniform 
metal with lower melting losses than could be done with 
fuel-fired furnaces. 

The unparalleled situation created by the war was 
undoubtedly the principal cause for the development of 
a great number of electric steel furnaces, several of 
which were practically identical in design, at least as 
far as operating practice is concerned. Continuous 
operation of the many furnaces installed during the time 
mentioned has resulted in the enforcement of the law of 
the survival of the fittest, and a great many furnaces 
which were evolved somewhat spontaneously have in 
general disappeared. The development in electric steel 
manufacture has, however, placed this product in a 
virtually unassailable position in the metal industry. 
The resumption of a healthy, normal business condition, 
especially in motor-car manufacture, together with the 
development which is certain to take place in aircraft 
production, will cause the business of electric steel 
melting to grow along a steadily increasing scale within 
a very few years. : 

The materials necessary for the development of the 
electric steel furnaces up to the present point were 
almost without exception already at hand and in daily 
use in the steel industry. However, for the purposes of 
melting brass electrically extensive research and de- 
velopment have been necessary in refractories and elec- 
trodes. This work has gone along rapidly until there 
are today on the market furnaces which will meet prac- 
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\ Weave room of Republic Cotton Mills, Great Falls, with R.L.M. reflectors in assembly room of small motor 
Ss. ¢., showing 720 looms each driven by a 4-hp. motor. manufacturing plant. D—An_ electric brass furnace 
Indirect-lighting units are used. This installation embo pouring directly into rolling-mill molds. E—Huge elec- 
lies recommendations of J. E. Sirrine & Company, mill tric oven for baking japan on Cadillac autemobile bodies. 
engineers B—A field in which the individual motor F—tThis illustration shows a mine pumping outfit which 
ive has revolutionized lighting and working conditions operates under a1,000-ft. head. A motor of 400 hp., 1,200 
eliminating belts and shafting C—Modern lighting r.p.m., drives a 1,000 g.p.m. six-stage centrifugal pump. 
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tically every requirement in the melting of non-ferrous 
metals. The metal industry in general seems to be 
fully cognizant of this fact and anticipates the universal 
adoption of electric melting, except -possibly in the occa- 
sional instance where there is only intermittent opera- 
tion—one or two small heats a day—of widely variant 
alloys. 


PROSPECTS FOR ELECTRIC MELTING FOR BRASS 


While less than 5 per cent of the copper-zinc alloys 
produced today are melted electrically, it is confidently 
to be expected that within the next ten years the electric 
furnace will be used for melting 75 per cent of these 
metals. 

After exhaustive investigation at least five of the 
largest brass melters in the world are today abso- 
lutely committed to the electric furnace for melting 
their entire requirements of the metals named. This 
decision is perhaps more easily understood when it is 
realized that in a great many instances the use of elec- 
tric furnaces has shown a saving sufficient to amortize 
within ninety days or less the entire investment incident 
to the installation of electric melting equipment. 

The continuity of operation of electric furnaces is of 
extreme importance to the user, and naturally to the 
power company supplying the service. Refractories are 
now developed that permit of the production of from 
2,500,000 lb. to 4,000,000 lb. (1,130,000 kg. to 1,810,000 
kg.) from one furnace lining. It will readily be recog- 
nized that under such conditions the cost of electric 
furnace maintenance is negligible as compared with that 
of any other combustion-type furnace. 

Practically all of the brass-melting furnaces are of 
such construction that they must be operated single- 
phase, but the load required by even the largest unit is 
not great enough to cause serious disturbance upon the 
ordinarily well-balanced polyphase power system. It is 
only where these furnaces have been connected at the 
end of long, heavily loaded circuits that any difficulty 
due to regulation has been experienced. 

In a fairly large brass foundry, heat-treating plant, 
rolling mill or smelting and refining plant the installa- 
tion of multiple units of electric furnaces provides for 
a very excellent load characteristic from the standpoint 
of power distribution. For instance in a plant having 
a total connected load of from 1,500 kw. to 2,000 kw. in 
single-phase furnaces the load may be balanced so that 
at no time would the unbalance exceed 30 per cent; this 
would occur during the operation of one furnace. This 
line disturbance is slight as compared with the inherent 
condition in a steel furnace melting cold scrap, when the 
current may fluctuate instantly between open-circuit and 
short-circuit conditions in any phase. 

The load factor in such a group installation will be 
comparable with the average motor-load factor in 
modern industrial plants, and the power factor at the 
primary terminals of the furnace transformers, given 
proper design, should in no case be less than 0.85 and 
can be higher. 

Electric furnaces are receiving careful consideration 
for the production of high-quality gray-iron castings, 
and the development thus far indicates a very large 
growth in this branch of the application of electric 
heating. The electric melting of aluminum and also of 
copper for castings or wire of high tensile strength and 
high conductivity is rapidly becoming commercial prac- 
tice. 


Industrial Illumination Far Behind 
Lamp Development 


Limits of Intensities Not Yet Reached—Safety, 
Production and Morale Increased by Accepting 
Higher Lighting Standards 


By S. E. DOANE 
Chief Engineer National Lamp Works of the General 
Electric Company, Cleveland 


URING the past year or so the standard of indus- 

trial lighting has been steadily improved until 
predictions of a few years ago have become realities. 
It cannot be said, however, that illumination standards 
have kept pace with lamp development. Still, the indus- 
tries are learning to look at their lighting problems 
in a new perspective because under these new standards 
of artificial lighting the quantity of industrial output 
has been increased and its quality has been raised. 
They also admit that the morale and the welfare of 
the worker have been bettered. 

A report on engineering progress in an industrial 
field is usually expected to deal with developments of 
the products in that field and improvements that have 
been made in their application. However, from the 
standpoint of better illumination on the working plane 
the possibility of new and better lamps can be neglected 
for a time. Interest, indeed, centers more on the 
application of lighting. units already available, since 
lamp application is far behind lamp development. 

It is essential to remember as a collateral considera- 
tion that the improvements in the lamps and accessories 
themselves, together with increased generating efficien- 
cies, have, in terms of other manufacturing costs, 
reduced the relative cost of light as a raw material 
to one-tenth of what it was ten years ago. The lamp 
itself, supplying light as a raw material, is only a means 
to an end. It only becomes effective when reduced to 
terms of illumination at the work. One of the greatest 
deterrents to progress a few years ago was the fact 
that under the pressure of developing a product the 
necessity of good light on the working plane was over- 
looked, with the result that industrial lighting installa- 
tions oftentimes did more harm than good. So if the 
electric lighting industry is to make progress—progress 
which is fundamental—more attention must be given 
the application of illumination where the light begins to 
affect the individual. 

Signs of much progress in this direction are unmis- 
takable. During the war, when industries were making 
every effort to obtain capacity production, artificial 
lighting became an established factor of prime impor- 
tance. Studies were made of the physical and psy- 
chological aspects of lighting and their relation to the 
individual. All of these pointed to the profitable use 
of higher levels of artificial illumination when properly 
installed and safeguarded against such evils as glare, 
reflected glare, etc. It is toward this end that leaders 
in the lighting branch of the industry are striving at 
the present time. 

Glare, which has always been a hindrance to promo- 
tion of higher standards of lighting, has been effectively 
taken care of by the adoption of the bowl-enameled 
lamp which was brought out commercially during the 
past year. This lamp, used with the correct size of 
R.L.M. dome reflector, a product previously standardized 
by many manufacturers, forms a good lighting unit 
which is “fool proof” from the standpoint of glare. It 
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has the further advantage of being almost universally 
applicable to industrial lighting. Other recent lighting 
units of the glass-inclosed type, favorable in appearance 
and producing good illumination, also find limited 
application in the industrial lighting field. In modern 
practice no unit can be successful for general illumina- 
tion which does not inherently eliminate glare and 
deliver an abundance of well-diffused light on the work- 
ing plane. 

A great many factory managers and foremen have a 
fair acquaintance with the advances made in industrial 
lighting and appreciate the significance of the new 
standards, but in a large 
majority of cases a prac- 
tical conception of these 
standards is lacking. In 
an effort to overcome this 
condition the National 
Electric Light Association 
has established in the 
larger cities throughout 
the country lighting ex- 
hibitions, by means of 
which good lighting can 
be demonstrated and pro- 
moted entirely on its mer- 
its. A number of these 
permanent demonstrations 
have already been in- 
stalled in places where in- 
dustrial men can see what 
good lighting really is and 
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“higher intensities,” is at present very problematical. 
A point that stands out in this connection is that the 
phrase “higher intensities” is not descriptive of that 
for which engineers are striving. In this connection 
it must be remembered that daylight values of illumina- 
tion from a clear day out of doors may reach several 
thousand foot-candles. Even in the shade intensities 
as high as a thousand foot-candles are common and 
agreeable. The daylight intensities in a well-lighted 
factory may be several hundred foot-candles near the 
windows, gradually diminishing, of course, toward the 
centre of the room. Thus, the present artificial light- 
ing standards, of say 5, 
10 or 15 foot-candles, 
which are often referred 
to as “higher intensities,” 
are in reality low intensi- 
ties when compared with 
daylight conditions in the 
same location. The ac- 
companying photographs 
may serve to illustrate 
this idea. 

The point has not yet 
been reached where day- 
light intensities can be 
duplicated, but there is a 
marked tendency in that 
direction. It is difficult 
to foretell the limit to 
which the intesities of ar- 
tificial illumination can be 


THE SAME PLANT WITH DIFFERENT LIGHTING SYSTEMS 


Top—Glaring and inadequate lighting as the result of installing 
lamps without shades to conceal brilliant filaments. Bottom, 


can observe its effects in contrast with old standards. 
This has been found to be a most effective method of 
bringing the industries to a proper appreciation of the 
advantages of productive intensity lighting. General 
figures are not yet available on the increased produc- 
tion obtained under these higher levels, but after a 
modern system has been installed with higher intensi- 
ties there is no record of an owner, superintendent or 
foreman agreeing to have the illumination reduced. 

It is difficult to predict just what the near future 
holds. Installation possibilities are enormous. What 
the ultimate result will be, from the standpoint of 


left—Excellent daylight illumination. Bottom, right—Efficient arti- 
ficial lighting which compares favorably with daylight conditions. 


increased to advantage, but as an interesting indication 
of progressing thought the following is cited: A ma- 
chine shop which was considered sufficiently lighted 
with 12 foot-candles four years ago was moved recently, 
and in its new location the lighting installation was 


designed to give 25 foot-candles. This is evidence of 
the change in view that has taken place in a short time. 

It cannot be said positively that 25 foot-candles is 
too little or too much. It will take two or three years 
before knowledge is exact, but in that time safety will 
be increased and production augmented through a rule- 
of-thumb acceptance of higher standards. 
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Phenomenal Growth of Industrial Load 


Nation-Wide Survey Indicates that 1,161,400 Industrial Motors Were 
Served by Central Stations in 1919—Motor-Connected Load Estimated 
at 12,930,000 Hp.—Energy Sold to Power Customers Has Increased 
from 7,486,300,000 Kw.-Hr. in 1914 to 22,046,400,000 Kw.-Hr. in 1919 
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N AN endeavor to ascertain the growth in the use 

of purchased energy by industrial plants and the 

present status of this demand the ELECTRICAL 

WORLD has undertaken a comprehensive nation- 
wide survey of the industrial loads carried by central 
stations. Satisfactory replies have been received from 
generating and distributing companies representing 
about 65 per cent of the installed rating of generating 
stations, and from these basic data estimates have been 
made of the total number of motors, the connected load 
exclusive of lighting and the total electrical energy sold 
by the central stations to power customers. From the 
basic data received for the years 1914 to 1919 inclusive 
the accompanying tabulation by states and divisions of 
the country has been compiled. Including, as it does, 
the pre-war year of 1914, the war years of 1915, 1916, 
1917 and 1918 and the post-war year of 1919, this 
tabulation presents an interesting study of the elec- 
trification of industries and gives to the executive, the 
electrical engineer and the electrical manufacturer a 
starting point from which to operate during the period 
of world reconstruction. A discriminating use of the 
table, taken in conjunction with the survey made by the 
ELECTRICAL WORLD to ascertain the number of wired 
houses in the country, which appeared in the issue of 
May 15, 1920, and the survey to ascertain the distribu- 
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tion of residential, commercial and industrial customers, 
which was tabulated in the issue of July 24, 1920, will 
enable manufacturers and jobbers of electrical supplies 
to measure the market of the future with confidence. 
The results of this survey present some very interest- 
ing and startling statistics on central-station output and 
distribution growth. Monthly operation returns re- 
ceived by the ELECTRICAL WORLD continuously for the 
past six years indicate that the total output of the 
central stations of the United States in 1919, after 
deducting the energy issued in intercompany business, 
was 38,559,000,000 kw.-hr. The present survey indi- 
cates that the total energy sold by central stations to 
power customers in 1919 was 22,046,400,000 kw.-hr., or 
57.2 per cent of the total output. The 1917 United 
States “Census of Central Stations” indicates that about 
14.4 per cent of the total output is dissipated in dis- 
tribution and line losses, the loss from these sources in 
1919 being about 5,555,000,000 kw.-hr. The total output 
sold to lighting customers in 1919 was, therefore, about 
10,957,600,000 kw.-hr., or 28.4 per cent of the total out- 
put. In 1915 the energy sold to power customers was 
about 51.1 per cent of the total output, and lighting 
customers consumed about 34.5 per cent, indicating that 
from 1915 to 1920 the proportion of the total output 
sold for power increased by about 6.1 per cent. 


‘ustomers 


1914 to 1920 


Tgy Sold to Power ( 


(Millions of 


Total Electrical Ene 





s to Power Customers 


ion 


oad (Not Lighting) * 


entral Stat 


Other Connected L 





vy Sold By ( 


nerg) 


4 


Motors Served, Connected Load and Total F 


onnected Load * 





Motor C 
(Thousar 





erved* 


S 





(Thousands) 


Industrial Motors 


7 





Number of 





Division and State 





ELECTRICAL WORLD 


SNTSOTSSDSH 

NOMEN ONO 

NANO NS 
“ 


SABNSOANND 
AgrVesens 
NN FFTOunN 


COAK—NONSOS 


SO-oneanad 
ee CONaN— 


ANSDASCONOT 


NOONAN A tS — 
N ARSOnRN— 


BONN TMOH— 


ANN RD OMOD 
ad AN OO oO 









Sencvoor 


GOWN GOIN Si > 
W— oo aun 
SA _ 


SOANATS + 


Wat one eo 
Dene DH ae 
=e — 


SONNSSSNR 


Nenone ow 
-—-oO—nm wom 
o— _ - 


ON =—AnRANS 


WBA CAH 
-~ WH ACS 
an = a 


oMNS CNDSO 


QOWMOSSS 
on ASN 
w = N 


WAN SARNS 


See tonn 
ow Nnao— 


N - N 





NORMA mRNA 
Commnorrun— 
7T “ 


ANS=—NKHOAN 
CARARAANMO 
“ N 


NONOONSCAN 
SBOANANNNO 
-_ N 


NSOANRMOMCS 
SOTNKANNNSO 
os N 


—N— SOF O— MH 
CAan——-—-NnNo 
N 


—S--NANTSoT 
SONnKa-H—HS 


14.2 
32.6 





| 7 CNC MmNCOCOn nROoNCOoOMm ono 
12 © SSNOMTENN meeO—o Kou 
oe ATNIRMAONN OTROS sso 
S = SHOTNOCAON _— oN TAS 
a —So—<e— —a ow ; 
x N 
© AAORRAMAA ANSSS— SHnS 
on —AmDODOAMN oS == oO ome 
ai= 7 DBNDAR OHSS —OANASH AON 
aon LO ONES Sey N —De—N oon 2 
5 o — ome iN . 
= S NN a AN 
op 
“ N CON-SCO STN —-ODAOnN— non 
Sine ANNSrores ATONNS nom 
si=—m aAMNSoToODS ASASON— Rao 
e/a 0 TAANM NC - NN CNTs 
x © -—A «we —a_ a w 
if 
= « “—NODOMotOan NAMSHSS ono 
a) MAM O— MOSS CST—KNO aw 
— wv SHOR ONONA NTOnRAS Aom 
ao SOQCtTSONK—NH - no = Conn 
= on =a efet abut ms oe 
™N AON —DWAMAHS Coon nN cowmo 
Wo NOKDOW—nAMA NnASOnSOS ANN 
— 2 ATOOMAN STO =A SEAS TN 
an MONOD Kom — a n— = 
iam > = =o -— = 
a“ MS SOMMT OMY ANDOOT ono 
To DAMN MOO — in oO Scwxcore Boo 
— Sonnnao-—— CN coorTN -~NSO 
ar CANTNS me _ “ nN S 
~ a =m —- = 
——__ 
sprees 
c=) ANONSSAN—m— SOMO Soe 
oo COROMNOWN —Somnoom moo 
ee) ASS ON=—NeA Ot 
ao @ Coens — Om “o — 
ce So FT EK DK ONIN O SONnwe 
Sia>o —— OAS ASN -omnnNoNn 
Sl— mt ASN = Onn eH 
eS ao ww o— 
se os 
S 
h 
& C) ADDOROHASN SNORANS 
3 
™ 100 S=—-SNONO—- —-onac— 
Si + TOONS N— ew ~ 
ray a+r w N om 
na 
3 ae NMNARAN He SNONAS 
S — 2 Neen ANNSCOoK —-Oomnmoceo 
sio8 NMSA So XQ 
S = ° “nN N 
3 _ 
Bil. © NSO SOKO SRA AN 
~l[=—oa N=—TNDOONAM —-SoNwoSo 
eal NONNR=—— No 
= 2 “Aa = _ 
a NANOS Ot— ORAM DARN 
— + CNOTONRKRN connoo 
> «2 NONM—— An - 
—-& a 
“oS SONTO—ASN TARSSS 
loo SONMNMOTANC LALA PS ec 
awa TTONTONMN SCnNTSCOCOO 
ao ONDOAMNT NO — 
= os —n N -_- _ 
~ OATONOTAW ANNO-—O o Note 
at SOONNMOO! ConmnNeKn a coo 
— wv HATA ONE Cottoos Oo AON 
~ lam —ONONMOW oN 7 
"= <a a ” 
z 
° oOo ONMNM— AMMO ornNo-o 
& oo PS AS ON rH MONN 
Diem t& orsoononen ArrTAN— 
& | oO =NARRAN OW ~ NN 
-—l| ro a - 
jo) 
S o AT—AANOCCLS —eKtOoNNKH o 
Sinn mM—nn tenor oxzeaee¢e 2 
lo oy DOANOCONN TAMNSOR ~ 
ar AONDO— AAW oc = oa 
~ o a = - 
~ CHANDACHUN CRmNONS 
ON SONSO-ONnNS NRoscoce 
a AK—ARONCK—H TAMOAN 
a - onm ne — AN Tv - 
- - = a 
i) —NOTORARN NoOncot 
wt NNOWCSOeHRN COO ee 
-—- © Tee TROM eS FAMONMW 
a = BAN te K—eN - 
~ -_ — - 
o 
N CNTs -—- - 
a —aA NN - 
nN TO—-NOCDON NOoanoe 
——s : ; . 
— hs MOAMON——w TIM AwKN 
a 2 GO NEN GO EN CEN aN 
-— oO =—N ON 
o TNROMOM—N— Ss Oonomnans 
_ iy ; ; 
— + CONAANNAR OD ANAM NU Oo 
ao ANM=BRANMO ~~ ON 
— © Se Mo | -_ 
o TOMANND—N CNNOOWN 
~~ a 
— + NM OOMNMA OS OOO One 
a+ SONNRONANMS N 
= & =——_ = — 
— ont T-coOorTnm DON?T wo 
ae eee —DANDTOAD ANA a 
aw AOANAMANANOS wen 
> a - = 
~ D=—A— MOAMA mOMODO 
a ATOOMNAN OD AN HON 
am ANON — Nw ~~ 
- ww == - 














ry) eee 2 

ame <5 ee Sor See ry 
Serene 2» &@oP 22° 
S298 Oe 2S a -2 -S 
Strann:: mS °BES 
sacttcc : Oe :285 
SESE a S .Sc 
“ASR ESSE — *s. eae 
’ CSF Sas > = ‘224,55 
@ “> 7 O- gS - & ‘= SO © 
= nO ‘ARE s : eicges 
UEEREBes FSeEaSE 
== 2 8 eo So & of 
Ss 9.5 a = = Ses SO 
AneaPaesn ze 4-2-1 -1e 





TANYAN 


136 
180.4 
1,305.0 


391.0) 42.5 


NORDOMMNMNA 


TONNDCOnNK Ww 
NANNA Mon 


TNT—CmRONSO 


WOm=—nonan 
-DNANDAMNO— 


TOMONMOANS 


o— Ootne-noe 
RN OTN Oe 


onnot 


ONN—o 
nK— ONS 
-—— NO 


—NOO Cow 


NNCO@oOs 
A ON 
=] 


WNNOSe 


oOmwnNot 
Cocaon 
—— ON 


> 
at N=—AAaSMNSNH CANDMOS TNAH—NDOON Sonmom ar wee a A—ONDOOM 
on ANnAMNCooe wtetooo > om — Cia 
© Den oF ory N os = =Bern 


NK ANH Qh 


—Oe—« CANS 
- TANC— 


NoOrTnnn— 
qeunnce 


Nee NONCOtTs 
TK NAMA SO 
_ 


ANNAN — wo 
ONAN No 


=AGNAOAN— 
—S=—AmnNeN 


TaTAONG 
N=<Ann 


ATWOANOSTOD 
7 So-anweaee 


Seonwwowsd 
NANS-Nww 


DORK KANN 
ONO Nntame 
MRNTH RANSON SS 
LHKaKNCS 


NOCSOAD—TO 
CtSm—NmAme 















_ a Pe 
arolina. 


outh Carolina........ 


Georgia. 








ATLANTIC 
«CENTRAL: 





sissippi. . 


ST SO. CENTRAL: 


MONGUOKY.......... 


ei 





MOUNTAIN: 


r so 


Arkansas 





Tginia... re 
LS” 


AST NO. CENTRAL 
isconsin., . 


Ohio. 


ennessee. 


ennsylvania..... 
SOUTH ATLANTIC: 


ew Jersey...... 


Louisiana. ... 
Oklahoma. 


Alabama... 


WEST NO.CENTRAL: 
Minnesota . 


Dist. of Columbia. ... 
Iowa. 


MIDDLE 

New York. 
SN ia voc s sec 
Maryland... 

Florida. 

Michigan.... 

Missouri . 

North Dakota... 
Nebraska. .... 
Kansas. . 


North ¢ 


S 


Mis: 
Texas. 


E 
Wi 


Vi 
West Virgi 


South Dakota.... 


N 

P 

E 

Indiana... .. 
Illinois... . 
Ww 


“SSONGARSS 
SyH-wmSants 
or ~ 
a 


ND=—AARSS 
LI-wS orn 
at 


oNo= roo 


na— +2 ort 
noes = 


23.0 


ONC=—ANS 
2-ccore 
an 


22.0 


BANK NAN 
—coOooco 
o_ 


18.0 


256.0 
59.2 
2a 8 
158.5 
6 
16 
197.0 


WNTOTCTN ONS 
SEANMmO COON 


APrAWL a 
N _ _ 


VB DEN ARN 
= TNOMMNOKW 
aa -+t— 


ANMOSCONS 
TNOOMNNS 
Sus =—n=— 
a pad 


O— DAOWAAS SH 
qoneonsnn 


SCYMANNTOS 
MMSAS—o~ 


SOCOntTT>S 


ANSOS—R— 


NTT— o-oo 


TtTtTRNnonN 
ANONSHANs 


SN ON SE ENON ~ 
NNONcoNS 











a iWok:- 

8 -Egs¢ la 
Sos 16 .3O 
EaGSSp Cas 
Oa Se ES ae 
so) 2 2kSY © 
emPOLZADZ 





509.0 
18.8 
1,902.5 2,095.0 


333.0 
110.7 


88.6 


147.7 
1,628.5 


67.2 


119.0 
1,370.0 


59.7 


92.4 
1,233.5 


52.7 


89 2 
1,174.6 


39. 8| 
7.7 
129.6 


24.6 
2.6 
127.6 








ary | of each year 


*Janu 





Washington 
Oregon... . 
alifornia. . 


C 


PACIFIC 





JANUARY 1, 1921 


ELECTRICAL WORLD 41 


-_— 


The growth in number of motors served, motor- 
connected load and the energy sold by central stations 
to power customers during the five-year period from 
1915 to 1920 is shown diagrammatically by the accom- 
panying curves. These curves have been projected five 
years into the future, giving some idea of probable 
central-station operations in 1925. 

In 1919 there were 1,161,400 industrial motors served 
by central stations. The Atlantic States, comprising 
New York, New Jersey and Pennsylvania, lead all other 
sections of the country in number of industrial motors 
served, with 322,100, being followed at some distance 
by another essentially industrial section, the East North 
Central States, with 275,900 motors. Of the 134,200 
motors attributed to the Pacific States in 1919 more 
than 87 per cent were in California. The greatest pro- 
portionate growth in number of motors during the five- 
year period was shown in the Middle Atlantic States, 
with 140 per cent. Pennsylvania leads the states in 
number of motors served, being followed by New York 
and Illinois in order. The total number of installed 
motors which will be served by central stations in 1925 
is estimated at 2,040,000. 

A study of the returns received by the ELECTRICAL 
WORLD indicates that the increase both in number and 
horsepower of motors has been, during the five-year 
period, much more rapid for the municipal than for the 
commercial plants. Prior to 1907 the municipal stations 
did virtually no power business, and even in 1919 they 
returned only a relatively small proportion of the total 
connected horsepower for all central stations, about 5 
per cent. This explains this relatively large percentage 
increase. On the other hand, the returns show that the 
municipal plants serve about 10 per cent of the station- 
ary motors, which would indicate that the average 
horsepower of motors served by municipal plants is 
much smaller than that for the commercial plants. 

The remarkable growth in the use of electrical energy 
in the mills and factories of the country is best shown 
by the tabulation of the motor-connected load. The total 
motor-connected load of the central stations on Jan. 1, 
1920, is estimated at 12,930,000 hp. It is interesting 
to note that during the period from 1907 to 1920 the 
rate of increase in horsepower of motors for the vari- 
ous sections of the country has been relatively uniform. 
The divisions of the country follow the same relative 
rank as in the motor tabulation, the Middle Atlantic sec- 
tion leading with 3,547,000 hp. and the East North 
Central States following with 2,653,400 hp. Although 
New York State leads in the number of industrial 
motors served, yet a large proportion of the motors are 
evidently of small rating, as the Empire State is led 
in motor-connected load by both Pennsylvania, with 
1,750,000 hp., and California, with 1,642,000 hp. By 
projection of the motor-connected load curve the figure 
of 20,800,000 hp. is obtained for Jan. 1, 1925. 

Under “other connected load, not lighting,” are in- 
cluded central-station electric railway load, electric 
furnace load, etc. The total power load of this class 
is estimated at 1,868,800 hp., New York State leading 
with 363,000 hp., followed by Montana with 200,000 hp. 

The per capita consumption of electrical energy for 
power purposes during 1919 in all districts within reach 
of central-station service was about 355 kw.-hr., as 
against a per capita consumption of 176 kw.-hr. for 
lighting. The highest per capita consumption of elec- 
trical energy for power is found in the Mountain sec- 


tion, which reports 913 kw.-hr., a figure almost twice 
as high as that shown by the Pacific division, with 
580 kw.-hr. In the Mountain section, with the exception 
of Wyoming and New Mexico, the per capita consump- 
tion is higher than in most states. This would seem to 
be accounted for by the enormous quantity of electrical 
energy used in mining operations in the Mountain 
States and the large agricultural pumping load in Idaho. 
California, where more extensive hydro-electric develop- 
ments are found than in any other state, ranks among 
the highest in the per capita consumption of electrical 
energy for industrial power, with 742 kw.-hr. None of 
the so-called “industrial” states appears to have a per 
capita power consumption at all approaching that of 
the Mountain and Pacific States. 

The industrial consumption of electrical energy dur- 
ing 1919 is especially significant of the stability of the 


Motor Load Scale,Millions of Horsepower 
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THE RAPID GROWTH IN THE ADOPTION OF ELECTRICAL ENERGY 
AS A SOURCE OF INDUSTRIAL MOTIVE POWER 


central-station industry. In spite of large curtailment 
of war-time industrial activity throughout the country 
during the year, the returns of the survey indicate that 
only the Middle Atlantic and Mountain States decreased 
their industrial energy consumption. All other sections 
of the country increased their consumption over 1918, 
the South Atlantic States making larger gains in 1919 
than even during the war years. The decreases and 
increases are in all cases due to local economic reasons, 
especially in the Mountain States, where the stagnation 
in copper mining was especially noticeable. The esti- 
mate of 31,600,000,000 kw.-hr. as the probable total 
amount of electrical energy to be sold to power customers 
in 1924 is believed to be very conservative, as it is based 
largely on the amount of energy sold for similar pur- 
poses during 1919. 

The results of the investigation show that during the 
war period the central station made phenomenal strides 
as a source of energy for American industry. An in- 
crease in energy sold for power consumption of from 
7,500,000,000 kw.-hr. in 1914 to 22,000,000,000 kw.-hr. 
in 1919 is an achievement worthy of the men who have 
given the central-station industry the kind of manage- 
ment and thought which makes for success. 
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Water-Power Applications Total Over 
10,000,000 Horsepower 


Federal Power Commission Reports 129 Applications for 
Preliminary Power Permits Filed Prior to Dec. 18— 
Total Horsepower Involved Exceeds Present Total 
Water-Power Developments of the Country— 

New York State Leads the Union in 
Total Horsepower of Proposed 
Developments. 


ATER-POWER applications now on file with the 
Federal Power Commission involve a development 
of over 10,000,000 hp. This is in excess of the total 
water-power developments on Jan. 1, 1920, as estimated 





ALABAMA (Total 150,000 Hp.) 
Capacity, 


Name of Company Location of Project Hp. 


Alabama Power Co., 
Birmingham, Ala. . 
Alabama Power Co., 
Birmingham, Ala. . 
City of Dothan, Ala. . 


30,000 
120,000 


Coosa River, Ala. 


Cosa River, Duncan’s Riffle, Ala...... 
Choctawhatchee River, Ala. . 


ALASKA (Total 58,300 Hp.) 


Alaskan-American 
Paper Corp., New 
York City... . Orchard Lake outlet to Shrimp Bay, 
Revillagigedo Island, 
: ' National Forest, Alaska 
.. me 
Angeles, Cal 


Weeks, Los a, 
. Shrimp Bay, Tongass National F 
Alaska ee rere ra 


rest, 


Speel River Project, 
San Francisco, Cal. Speel River, Crater Lake, Long Lake, 
Alaska eu Palas 

Tongass Pulp & Paper 
Co., Seittle, Wash. Fish Creek, Swan Creek, Big Lake, 


Mirror Lake, Swan Lake, Alaska... 


. Orchard Lake, Swan Lake, Fish Creek, 
Shelockum Lake, Alaska... 


L. J. Vogter, 
Tacoma, Wash... 


William D.Grantetal, 


Wrangel, Alaska... Critterden Creek, Mill Co., Bradfield 
River, Alaska. 
Alaska Endicott Mng. 
& Milling Co., 
Juneau, Alaska.... William Henry Bay, Alaska. 


ARIZONA (Total 589,200 Hp.) 





Frank G. Baum, 
San Francisco, Cal. 


Frank G. Baum, 

San Francisco, Cal. 
Beckman & Linden 
Engineering Corpn 

San Francisco, - 
C. A. Heberlein, 
Prescott, Ariz 


Edward L. 
Seligman, 


Little Colorado River at Grand Falls, 
27,900 


6,300 


Col _rado River, Ariz...... 126,000 





Cataract Creek, Grand Canyon National 
Park, Ariz 9,000 
Bayard, 
Bic si 


Hualpai Indian Reservation, Colorado 


River, Ariz 


ARKANSAS (Total 125,000 Hp.) 


Garland Hydro Elec- 
tric Power Co., 
Little Rock, Ark... 


420,000 


Ovachita River near boundary between 
Montgomery and Garland Counties, 
A 25,000 

Dixie Power Co., 
St. Louis, Mo White River, Ark 100,000 


CALIFORNIA (Total 1,071,123 Hp.) 


Coast Valleys Gas & 
Electric Co., San . oe \ 
Francisco, Calif.... San Benito, Cal., Transmission Line... . 


City of Los Angeles.. South and Middle F.rks and Kings 


River, Cal 
Merced Irrigation 
I-ist., Merced, Cal. Exchequer on Merced River, Cal 
The Nevada-Cali- 
fornia Power Co., 
San Francisco, Cal. Warren Creek & Slate Creek, Leevining 
Creek, Bishop Creek, Cal 


400,000 
40,000 


19,000 
30,000 


Emma _ Rose et al 
San Francisco, Cal. 

San J aquin Light & 
Power Corpn., , 7 
Fresno, Cal. . San Joaquin River, Cal............. 

Southern C alifornia 
Edison Co., Los 
Angeles, Cal....... 

Western States Gas & 
Electric Co., 
Stockton, Cal 

Pitt River Power Co. 
Washington, D. C. 


Stanislaus River, Cal 
45,000 
Salmon Creek, Cal 7,500 


2,500 
92,000 


Trinity National Forest, Cal 


Pitt River, Cal 
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by the ELECTRICAL WORLD in its water-power issue of 
March 20, 1920. Following is a list of the applications 
on file with the commission prior to Nov. 20. These ap- 
plications total 7,726,651 hp., but if the treaty with Can- 
ada relative to the diversion of the water of the Niagara 
River is modified to permit the diversion of 20,000 sec- 
ond-feet in addition to the amount allowed under the 
regulations of the present treaty, these figures will be 
increased by 400,000 hp., giving a total to Nov. 20 of 
8,126,651 hp. New York State leads in total horsepower 
involved with 2,933,250 hp., followed by California with 
1,071,123 hp. and Washington with 1,066,000 hp. Com- 
plete details on applications filed since Nov. 20 are not 
available at the present time. 


CALIFORNIA (Continued) ; 
Capacity, 


Name of Company Location of Project Hp. 


R. W. Hawley, 
San Francisco, Cal. 
Luther Hill, 
Independence, Cal.. 
A. P. Seybold, 
San Francisco, Cal. 
Sespe Light & Power 
Los Angeles, 
Piru Creek, Cal. 
Southern California 
Edison Co., 
Los Angeles, Cal... 
H. H. Wadsworth, 
San Francisco, Cal. 
Southern Sierras 
Power Co., 
Riverside, Cal... .. 
J.G. Van Zandt, 
San Francisco, Cal. 
R. G. MeDonald, 
Williams, Cal...... 
J. Harvey Pierce, 
Los Angeles, Cal... 
Snow Mountain Water 
& Power Co., 
San Francisco, Cal. 
Western States Gas & 
Electric Co., 
Stockton, Cal...... 


107,000 
Sam Mill Creek, Cal. . ‘ 386 
31,200 


Silver Creek, Cal 


Klamath River and Bluff Creek, Cal. 


15,000 


120,000 
30,000 


Big Creek, Cal. 


Middle Yuba, near Dobbins Creek, Cal 


6,800 
37,000 
4,000 


Convict Creek, Cal...... 
Bear Creek, Santa Ana Creek, Cal. . 
Convict Creek, Cal... 


Mammoth Creek, Cal. . 737 


Cg 15,000 


72,000 


South Fork, American River, Cal.. 


FLORIDA (Total 8,600 Hp.) 


The Cove Co., 
ae 

Reed Bingham, 
Pensacola, Fla.. 


Withtacoochee River, Fla.. 


. Perdido, Styx and Blackwater Rivers, 
Ala. and Fla 


IDAHO (Total 260,500 Hp.) 


G. W. Sperry, 
Bonners Ferry, Ida. Moyie River, Idaho........ 


5,000 
25,000 
66,000 


Idaho Power Co., 

Washington, D. C.. Snake River (Twin Falls), Idaho. . 
Idaho Power Co., 

Washington, D. C.. Snake River (Upper Salmon Falls), Ida. 
Utah Power & Light 


Co., 

Washington, D. C.. 
Moore's Creek Boulder 

Gold Dredging Co., 

Boise, Idaho...... . 
Electro-Metals Co., 

San Francisco, Cal. 


ILLINOIS (Total 40,000 Hp.) 





Bear River, Idaho 


Transmission Line 


Salmon River, Idaho 


State of Illinois, 
Springfield, Ill..... 


MASSACHUSETTS (Total 20,000 Hp.) 


Desplaines and Illinois Rivers, Illinois. . 


A. P. Connor, 
Springfield, Mass.. Connecticut River; Conn. and Mass... . 


MINNESOTA (Total 17,000 Hp.) 


J. D. Markham, et al, 
St. Paul, Minn..... 
St. Cloud Electric 
Power Co., 
St. Cloud, Minn.... 
Grand Rapids 


20,000 


St. Croix River, Minn 11,000 


Mississippi River, Minn 
Mississippi River, Minn 


MISSISSIPPI (Total 1,500 Hp.) 
W. H. Shrader, 
Pensacola, Fla... .. 


MISSOURI (Total 32,000 Hp.) 


Sunflower River, Miss..... 


John Daniell, 
Springfield, Mo.... 
Western Tie & Timber 
Co., St. Louis, Mo.. 
W. R. Banks, 
Lamar, Mo........ 


Current River, Mo 
Current River, Mo........ 


Osage and Nianqua Rivers, Mo........ 
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MONTANA (Total 490,778 Hp.) 


Name of Company 
Amazon Dixie Mining 
Co., Wallace, Idaho Lolo National Forest, leone 
mission Line. . as 
Town of Ronan, Mont. Crow Creek, Mont. 
Rocky Mountain 
Power Co. 
New York 'City.. 7 
Big Horn Canyon 
Irrigation and Pwr. 
Co., Hardin, Mont. Big Horn River, Mont................ 
Montana Water, 
Power & Electric 
Co., Portland, Ore.. 
William Park Mills, 
Missoula, Mont... . 
Rock Creek Power Co. 
Missoula, Mont... . 


, Cagetity, 
Location of Project Ip. 


Trans- 


Flathead Lake and River, Mont....... 272,000 


South Fork Flathead River, Mont... 
Vermilion River, Mont..... 
Rock Creek, Mont 


NEW JERSEY (Total 432,300 Hp.) 


Paul T. Brady, 
New Y.rk City.... 
Canada Syndicate, 
Ltd., New York 


Delaware River, N. Y., Pa., and N. J 228,600 


Delaware River, N. Y., Pa. and N. J 432,300 


20,000 


y 
W. C. Elbertson et al., 
Newark, N. d.. . Delaware River, Foul Rift, N.J.... 


NEW YORK (Total 2,933,250 Hp.) 


Niagara County Irri 
gation «& ‘Water 
Supply Co., 
Washington, D. C.. Niagara River, N. Y... 

St. Lawrence Trans. 

Co., Potsdam, N. Y. St. Lawrence River, N. Y.. 

Ford Motr Co., 

Dearborn, Mich... 

Western New York 
Utilities Co., Inc., 
Medina, N. Y...... 

Hydraulic Race Co., 
Lockport, N. Y.... 

Niagara Falls Power 
Co., Niagara Falls, 
Ped oe cuuWentes Niagara River, N. Y 

Louisville Power 
Corpn., New York 
City. ; ... St. Lawrence River, N. Y.. 

Lower Niagara River 
Power & Water 
Supply Co., New 
NORE CAF. cccsce'ss 

Niagara, Lockport & 
Ontario Power Co., 
Buffalo, N. Y...... 

City of Buffalo...... 

J. K. Thomson et al,| 
Buffalo, N. Y...... Niagara River, N.Y... 

M. F. Bowen, 

Washington, D. C.. Lake Erie, Niagara River, N. Y 

Niagara Gorge Power 
Co., Buffalo, N. Y. 


75,000 
900,000 


Green Island, Hudson River, N. 8,250 


Erie Canal, N. Y... 10,000 


Niagara River, N. Y... 5,000 
400,000 


600,000 


Niagara River, N. Y..... 250,000 


Niagara River, N. Y.... (b) 
Niagara River, N.Y... ai 


900,000 
800,000 


Niagara River, N. Y... 300,000 


NORTH CAROLINA (Total 3,400 Hp.) 


Granite Falls Mfg. Co. 
Granite Falls, N. C. Wilson Creek, N.C.... 
United Mills Co., 


Hickory, N. C..... Harpers Creek, N.C.... 


OKLAHOMA (Total 4,500 Hp.) 


Courtland P. Chenault, 
Tulsa, Okla...... 
W. T. Larim re, et al, 

Hugo, Okla. Little River, Okla 


Arkansas River, Okla 








OREGON (Total 385,200 Hp.) 


Capacity, 
Name of Company Hp. 
Crown Willamette 
Paper Co., 
Portland, Ore...... 
Columbia Valley Pwr. 
Co., New York City Deschutes River, Ore..... 


Location of Project 


Willamette River, Ore 7,200 


378,000 


PENNSYLVANIA (Total 20,000 Hp.) 


W. A. Saeene 


York, Pa Susquehanna River, Pa 


SOUTH DAKOTA 


Paving Granite _ 
Quarry Co., Rapid 


City, 8. D . Blackhills Nat. Forest, S. D., Transmission Line. 


VIRGINIA (Total 98,000 Hp.) 


Roanoke River Devel- 
opment Co., 
Richmond, Va..... 

Big Bend Power Co., 
Lynchburg, Va.... 

Tri-State Power & 
Milling Co., 
Salem, Va... 


Roanoke, Va..... 


James River, Va..... 


. New River, Va., and W. Va.. 


WASHINGTON (Total 1,066,000 Hp.) 


Washington Irrigation 
& Development Co., 
New York City.... 

Sound Power Co., 
New York City.... Sultan River & Olney Creek, Wash. 

Straits Power Co., 

New York City.... Solduc River and Crescent Lake, Wash. 

Northwestern Power 
& Manufacturing 
Co., Seattle, Wash. 

Alex Polson, et ail, 
Montesano, Wash.. 

Hugh L. Cooper, 
New York City.... 

Washington Develop- 
ment Corporation, 
Seattle, Wash 


Columbia River, Washington... 300,000 


106,000 
95,000 


Lake Crescent, Lyre River, Wash... 5,000 


Wyanooche River, Wash...... 


Columbia River, Wash... . 350,000 


a River and West Fork Creek, 
Wash.. , Sound obwadid 
Spirit Lake Railway 
Power Co., 
Vancouver, Wash.. 
William F. Scheffel, 
Wenatchee, Wash.. Columbia River, Wash.... 
Wenatchee Commer- 
cial Club, 
Wenatchee, Wash. . 


Spirit Lake, Wash... 10,000 


100,000 


Rock Island and Cabinet 


Columbia River, Wash 100,000 


Total horsepower involved in applications..... 


9,411,251 (a) 
Conflicts with other applications 


. 1,684,600 (b) 


Net total horsepower... . 7,726,651 (a 


(a) If treaty is modified figures will be increased by 400,000 hp. 
(b) If treaty is modified figures will be increased by 550,000 hp. 





HIGH SNOW-COVERED PEAKS IN MONTANA FROM WHICH THE MONTANA POWER COMPANY 
DRAWS ITS “WHITE COAL” 
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— N EXCESS of $1,250,000,000 is the conservative 
estimate of the manufactured value of the output 


Statistics on 1920 Production » Mel ce 
f Electrical E ui ment of electrica materia s during 1920. nas 
0 g p In the table in the left-hand column are statistics 


and Supplies of the year’s output covering electrical engineering 
annssipaananiopshhglistacnbeocibienadagdllaaiathaieaty equipment and supplies so far as they pertain to electric 
Number light and power utilities, industrial plants, construction 
Value | — of Units work and the household. The figures were compiled by 
Insulated Copper Wire: the ELECTRICAL WORLD from estimates made by those 
Rubber-covered..... $85,000,000 | .... who because of their connections should be able to give 
Total code 30,000,000 |1,700,000,000 ft. figures that are reasonably accurate. 
| No. 14............| 11,250,000 |1,105,000,000 fe. This table does not include all electrical manufac- 
Flexible cords. ... teeeees 204,000,000 ft. turers, because in many instances no accurate estimates 
Motors: are available. No mention is made of wire or wireless 
Fractional....... 40,000,000 |}... if communication, automotive equipment outside of start- 
L hp. to 50 hp.... 66,000,000 an .. | ing and lighting batteries and lamps, medical equipment, 
Sl hp. to 200 hp.......| 11,000,000] .... ‘| generating equipment, farm plants and various other 
Above 200 hp........ 2,000,000 z mii items which in the aggregate amount to many millions 
— a of dollars. The products listed here total around $750,- 
5 kva. and under..... 330,000 kva. 000,000. e : 
he he 660,000 kva. No items, with one exception, show any decrease from 
Distribution type. .... 11,400,000 | ....... the values listed for the year 1919. But several of the 
Power type = 13,200,000 | .. || lines do not show increases as great as they would have 
Meters, watt-hour kg. ts 7 shown had raw materials been available to carry on the 
Control, industrial 25,000,000 be production made necessary to supply the insistent 
4 demands. Watt-hour meters provide one noteworthy 
Ee “RB” i 172,000,000 instance. Although 1920 production is listed as 2,200,- 
ee in cus 43,000,000 000 meters, it has been estimated that the industry could 
hn m 15,000,000 have absorbed about 2,500,000. Again, flexible armored 
SE aiaee ; 105,000,000 conductor was produced to the extent of about 
if 71,000,000 ft. The supply of steel strip was so limited 
Socket Devices: | during the first half of the year that production of 
Heating appliances: ; finished conductor was hampered to a large extent. At 
Domestic. ....... 21,250,000 the same time this reacted favorably to the increased 
Heating pads 200,000 ; ; ; ‘ 
nee 500,000 sale production of non-metallic flexible conduit and knobs, 
ee 20,500,000 1,700,000 tubes and cleats. 
Washing machines.. 72,000,000 600,000 F rom the ‘way the year started off, records gave 
Vacuum cleaners.......| 45,000,000 900,000 || Promise of being badly broken in lines of socket devices. 
Fans and heating appliances increased well, but the 
Wiring Supplies: demand for domestic motor-driven appliances, which 
Rigid conduit -..{ 20,300,000 140,000 tons started off with a rush, fell off in the last half year and 
Non - metallic flexible) ‘| production suffered greatly. Otherwise washing-machine 
SINE 5 5 0s sine news 5,000,000 | 95,000,000 fr. ; ait : - high 
Metallic flexible conduit. 150,000 | 2,300,000 ft figures, especially, would have been considerably higher. 
Re hl abel | The same might be said of the production of starting 
ie lal 6,400,000 | 71,000,000 fr. | and lighting batteries. Here is one case where 1920 
Outlet boxes and fittines| 1,800,000 :........... production was probably under that of 1919 by about 
Tape: 500,000 batteries. 
tit 5 Aas 18,000,000 Ib. | Lamp production has responded to a big increase. 
Rubber a 2,000,000 Ib. Sales of tungsten filament lamps increased from 170,- 
Fuses: 000,000 in 1919 to about 215,000,000 in 1920. Minia- 
Renewable......... 3,500,000 tures have gone from 70,000,000 to about 105,000,000. 
Non-renewable 3,500,000 err ee About $120,000,000 worth of motors were manufac- 
Schedule Material: tured in 1920, surpassing 1919 by 20 per cent. }. 
ee ntinlinte 2% eee 13,500,000 Conduit sales increased to a favorable extent. Rigid 
ee ee ae ‘ae 9,000,000 and flexible conduits total about $26,000,000, and to 
Keyless sockets........] ........-. 5,500,000 this may be added stone and fiber conduits. About 
Flush switches.........] ......05.. 9,000,000 13,000,000 ft. of fiber conduit was produced in 1920. 
Exposed switches.......] .......... 8,000,000 Wire production was heavy all year, rubber-covered 
PHUgs.. 2 cee cece cee] cece ented 15,000,000 increasing about 13 per cent over 1919. 
Receptacles 5 A etre tas ee pce 15,000,000 Transformer production amounted to 10 per cent more 
Storage, Batteries 100,000,000 than it did last year, the power types going to 20 per 
Starting and lighting....| 52,500,000 cent. 
Dry Batteries..... * Schedule-material production showed varying amounts 
Electric Vehicles : for different items. Receptacles and plugs increased 50 
Trucks 22,000,000 | 5,000 per cent in 1920 over 1919, while sockets showed from 
Industrial tractors.. 8,000,000 | 4,000 |f 10 to 20 per cent increase. Flush switches held steady, 
casera teapeasuceteeatiaemnanniainetinn —|{ but exposed switches increased 7 per cent. 
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Output for 1920 Estimated at 
46,700.000,000 Kw.-Hr. 
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FIG, 1—CENTRAL STATION OPERATIONS SHOW DECREASE IN OUTPUT DURING OCTOBER 


OR the year just closed the central-station out- 

put was 46,700,000,000 kw.-hr., as nearly as can 

be estimated from returns received by the 

ELECTRICAL WoRLD for the first ten months of 
1920, while the total gross revenue is estimated at about 
$922,300,000. These figures represent an increased out- 
put over 1919 of 21.2 per cent and an increase in the 
revenue from the sale of energy of 19.2 per cent. 
Diagram 2 indicates that during the six-year period in 
which the ELECTRICAL WORLD has received regular 
monthly returns from electric light and power plants of 
the country the output has grown from 16,782,000,000 
kw.-hr. in 1914 to the figure given above, a total increase 
in the six years of 178 per cent, and the revenue has 
grown from $336,980,000, an increase of 174 per cent. 
The following table gives the increase in central-station 
output throughout the country during the past six years: 


1914 1920 


Gain in Six 
Section Kw.-hr. Kw.-hr. Years, per Cent. 
‘New England States........... 1,217,900,000 2,892,200,000 137 
Atlantic States. .......s0.00.- 5,746,000,000 16,900,000,000 194 
Central States...... 6,413,500,000 17,768,400,000 177 


Mountain and Pacific States....  3,404,700,000 9,139,400,000 168 





The returns received for the month of October of 
last year reflect the large curtailments in production 
prevalent throughout the plants and factories of the 
country. In spite of the large seasonal increase in 
energy demand for lighting purposes, the average daily 
output for October was only 127,400,000 kw.-hr. against 
128,300,000 kw.-hr. reported for September. Despite 
‘the decrease in energy sold to power customers, the 
usual large seasonal increase in lighting requirements 
was sufficient to produce a slight increase in the gross 
earnings for the month. 


Every section of the country excepting the Atlantic 
States showed a decrease in output for October under 
that of September. From New England came reports of 
curtailments in nearly every manufacturing industry, 
and few factories were working on a six-day schedule. 
As a result the central-station industrial load of that 
section suffered materially, the daily output averaging 
7,720,000 kw.-hr. against 7,900,000 for September. 

Similar factory production curtailments occurred in 
the Atlantic States. In the South Atlantic States, how- 
ever, more than 158,000 more spindles were active in 
October than during September, and for the most part 
the steel companies of the Middle Atlantic States were 
operating at about 80 per cent capacity. The decrease 


TABLE I—CENTRAL-STATION RETURNS FOR TWELVE MONTHS 











Per- Per- 
cent- | Revenue from the Sale of | cent- Kw.-Hr. Output 
e of Energy 1 } 7 . 
n- Oe Rt aac, 
stalled stalled) 
| Rat- Per | Rat- Per 
ings 1919 1918 | Cent | ings 1919 1918 Cent 
Repre-| Thou- Thou- In- |Repre- Thousands| Thousands; In- 
jsented| sands sands | crease} sented crease 
Nov. 53 | $37,439 | $31,927 | 17.2 58 2,055,428 } 1,895,693 8.2 
Dec. 59 44,125 | 37,978 | 16.0 65 2,509,571 | 2,270,833 | 10.0 
| 1920 1919 1920 1919 
Jan. 57 46,614 | 39,002 | 19.8 67 2,581,096 | 2,186,732 | 18.0 
Feb. 63 45,881 | 37,502 | 22.1 69 2,494,764 | 1,986,493 | 25.3 
Mar 65 46,155 | 36,840 | 25.0 70 2,698,890 | 2,103,587 | 28.0 
April | 65 45,547 36,541 | 24.5 70 2,603,692 | 2,098,559 | 24.1 
May 65 43,888 35,512 | 23.4 70 2,631,560 | 2,179,916 | 21.2 
June 66 44,434 35,528 | 24.5 71 2,630,831 | 2,175,645 | 20.2 
July 66 46 608 | 36265 | 28 5 71 2 677,131 | 2.234215 | 20.0 
Aug.* | 66 47,410 36,713 | 29.1 71 2,769,175 | 2,303,099 | 20.1 
Sept.t | 66 49,084 | 38,224 | 28.2 71 2,732,056 | 2,324,215 | 18.7 
Oct.t 66 51,008 | 40,979 | 25.1 71 2,802,357 | 2,493,710 | 12.5 








*Includes estimates for twenty-four companies, representing 2.5 per cent of the 
total installed rating of all central stations. 

tIncludes estimates for forty-one companies, representing 9.2 per cent of the’ 
total installed rating of all central stations 

tIncludes estimates for ninety-three companies, representing 17.6 per cent of 
the total installed rating of all central stations 
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FIG. 2—OUTPUT AND EARNINGS OF CENTRAL STATIONS, 
1914 To 1920 INCLUSIVE 


in factory energy requirements of the North Atlantic 
States was, therefore, apparently overcome by the 
requirements of other portions of the section, and the 
average daily output for this division consequently was 
slightly increased over that of September. 

Production curtailment in the North Central States 
was not so drastic as in the New England States, but 
was sufficient to cut materially the energy sold to power 
customers by the central stations of that section. The 
daily consumption of energy for all purposes was about 
800,000 kw.-hr. below that reported for September. 

The rising importance of the industrial load in the 
Southern States is emphasized in the October returns 
for that section. Until very recently the energy require- 
ments of these states could be gaged very accurately by 
the seasonal demand for lighting, but in October, in 
spite of the advancing season, the central-station output 


TABLE II—CENTRAL-STATION RETURNS BY SECTIONS OVER A TWELVE-MONTH PERIOD 

















averaged 150,000 kw.-hr. less than during the month 
previous. 

For the first time in the year the output of the 
Mountain and Pacific States showed a decrease under 
that of the previous month. The Northwestern States 
showed a distinct gain in output during the month, but 
the reduced output reported from California was suffi- 
cient to overcome this increase. The large proportion of 
the total output sold to power customers by the Cali- 
fornia generating companies and the slump in indus- 
trial production are clearly reflected by the returns. 





CONOMY in government expenditures is now of 

vital importance. We should expect and demand the 
same degree of efficiency in the conduct of our govern- 
ment as we require in private business. Reckless 
expenditure by the government, national, state or city, 
necessitates higher taxes. These taxes increase prices, 
and higher prices curtail consumption. The effect of a 
curtailment of consumption is to increase non-employ- 
ment. There is need of immediate revision of our tax 
laws. While the war lasted we had to put up with a 
makeshift policy, badly conceived and badly executed. 
Now that the time for real readjustment has come it 
is the duty of citizens to see to it that taxes are not 
imposed which encourage extravagance and take from 
industry the opportunity to invest its earnings. Only 
by such investments can factories be kept running, and 
the more factories kept running at full time, the more 
men will be required to work, the greater will be their 
output and the higher their wages. If the business of 
the United States is to go forward as it must go for- 
ward, our people must take a world view. We must 
think internationally. We must trust in the good faith 
and in the productive power of Europe, sending to them 
our raw materials and goods to enable them to resume 
productivity—CHARLES M. SCHWAB. 
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Station and Operating Practice 


A Department Devoted to Problems of Installation, 
Operation and Maintenance of Equipment for Economical Generation and 
Distribution of Electrical Energy 





Recent Equipment Costs in Massachusetts 
Central Stations 


N VIEW of the interest of engineers in equipment 
costs at present the following segregated data are 
published for several Massachusetts central stations 
filing construction-cost information with the Department 


One 12,500-kva. turbo-generator, erected.......... $195,397 
One 22,000-sq.ft. surface-condensing equipment with e xhaust distance 
Res as os 4 Aan o ae eso Kane hike ace ea 69,840 
Cus 4, 300-kva., 25- cycle, three-phase, 11,000-volt generator, erected. 60,200 
Two 755- hp. water-tube boilers................ 36,886 
Two 755-hp. Foster superheaters, erected. bes 7,350 
Two seven-unit Diamond soot-blowing equipments 1,544 
Two seven-retort underfeed stokers with steam-power dump oat 11,666 
Four 36-in. cast-iron ash gates................+-: ‘ 1,303 
One air washer, 40,000 cu.ft. per minute. 2,328 
One 2,000-lb. electric weighing lorry.............. ; 2,100 
One 30-in. hydraulically operated atmospheric relief valve 1,125 
One No. 8 green forced-draft fan................. 6,800 
One 50-ton, four-motor electric crane............ 16,410 
Two superheaters for 500-hp. boilers. 8,223 
Two 1,500-barrel steel fuel-oil tanks w ith foundation 16,738 
Oil- burning equipment for 15,000-kva. station. . . 90,379 
One 150-kw. combination turbo- motor exciter set 9,375 
One 20-ton, eight-wheel locomotive crane with 60-ft boom 15,985 
Two 1,200-amp. and fourteen 600-amp., 15,000-volt solenoid-operated 
oil circuit breakers. ... 19,725 
Three 1,250-kva. transformers, 66, 000/ 13, 000 volts, w ater- -cooled type. 16,200 
Three 1,500-kva., 66,000 /13,200/2,200-volt water-cooled transformers 19,600 
Water- cooling system for three 1,500-kva., 66,000/13,200/2,200-volt 
transformers. 1,704 
Three 2,500-kv a. trar nsformers, 39. 000-4 ,000- volt, ‘installe d, including 
switching and connections 20,533 
Six 1,000-kva. transformers, 13,200 /2,300-volt, single -phase, 60-cycle, 
oil- ‘insulated, self-cooled, outdoor type for bus-tie work : 13,388 
Four 100-kva., 2,300/230/115-volt oil-insulated, self-cooled trans- 
formers, indoor ty »e, auxiliary station service, single-phase, 60-cycle 2,222 
One 1,300-amp., 6-ohm, 15,000-volt, 350-deg. C. (1 minute) neutral- 
grounding resist rfor 12,500-kva. generator. ... 2,600 
Two 13,200-volt, three-phase, 60-cycle oxide -film lightning arresters, 
with fuses, etc., for 13,200-volt bus 1,122 
One 46-kva., 200- -amp., 2,200-volt, 60-cyc cle feeder-voltage regulator, 
comple e ‘with three-phase non-automatic motor control, f.o.b 
factory. 5S 1,272 
Five 66,000-volt potential transformers 9,540 
One 66,000-volt air-break switch.......... 970 
Four 200- -amp. and five 300-amp. feeder reactors. 8,108 


of Public Utilities in connection with petitions for 
authority to issue securities. Only such data as are of 
general significance are presented, but virtually all these 
costs are 1919-1920 figures. 


Steam Leakage Through 0.001-Sq.In. 
Hole Wastes $40 per Year 


BOUT 100,000 lb. (45,000 kg.) of steam per year 
will leak through a hole having an area of only 
0.001 sq.in. (0.006 sq.cm.) with a pressure of 200 lb. 
(14 kg.) on the steam. With coal at $5 per ton and 
6 lb. (2.7 kg.) of water evaporated for 1 lb. (0.45 kg.) 
of coal, this will amount to about $40 per year for extra 
fuel on account of the leak. It is seen from these figures 
that the cost of additional fuel which is necessary on 
account of small leaks is much greater than would be 
expected from a hasty consideration. Leakage of steam 
from pop safety valves is a frequent cause of loss. These 
can be shut tight and made so there is no chance of 
leakage under operating pressure. Leakage into cold 
boilers is another cause of very considerable loss in 
almost all plants. Leakage through throttle valves and 
by-pass connections of idle prime movers, auxiliary 


engines and pumps is a universal source of loss. Other 
points where steady leaks are found are valves in drip 
or drain pipes from steam piping, superheaters, and 
throttle valves, in couplings, unions and holes in valves 
and fittings, water-columns, blow-off cocks and floor 
pumps, steam traps, pressure-gage connections, boiler 
seams, etc. The fact that an engine shows a nearly 
perfect indicator diagram is not absolute proof that the 
engine is operating economically as these leaks may 
lower the over-all efficiency. 

The blowing of high and low-water alarm whistles of 
water columns is another source of waste, and so some- 
times is blowing off steam through boiler and econo- 
mizer pop safety valves. It is necessary to blow these 
valves only once every day to test them momentarily. 
Another source of loss is the use of too much steam un- 
der grates for protection against burning or to facilitate 
the combustion of coal. H. F. Eppy, 
Consumers’ Power Company, Mechanical Engineer. 

Jackson, Mich. 


Outfit for Speedy Testing of Meters 


N OUTFIT for testing customers’ meters which is 
convenient, speedy and easy to handle was designed 

by the writer for the Depew & Lancaster Light, Power 
& Conduit Company, Lancaster, N. Y. A rotating stand- 
ard and load box are inclosed in one case. Only three 
connections are made 
and only one service 
wire is removed from 
the meter. The ap- 
paratus consists of a 
Westinghouse rotat- 
ing standard watt- 
hour meter and a 
States Company type 
F phantom-load box 
mounted in a hard- 
wood case lined with 
4-in. (1.25-cm.) felt. 
The load box is set 
at a 30-deg. angle to 
allow insertion of 
the potential plug in 
front, radiation 
from the back and a 
view of the load 
point markings on 
top. The three leads 
are cabled and fold 
inside the case for 
carrying. The cus- 
tomer ’s meter in the 
drawing is Westinghouse OA, and current connection for 
the test is made to the left terminal after removing the 
distribution wire E. This meter has right hand feed. 
For meters with left hand feed the procedure as outlined 


Incoming Line 


ve 


Clips 





Rotating 
Standard 





ONLY ONE LEAD OF METER NEED BE 
REMOVED FOR TESTING 
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is reversed accordingly. The incoming service leads at the 
right remain in normal position to liven the meter poten- 
tial coil. Two snap connections are made at the service 
fuses. The current wire connected at the left-hand fuse 
is extra-heavy lamp cord, and ordinary lamp cord is sol- 
dered to it at the top and twisted around it down to the 
test outfit for one potential of the standard meter. The 
other potential wire is run separate to the right-hand 
fuse. As these connections are made at the incoming point 
error due to voltage drop is eliminated. The current 
when being tested passes from load box through meter 
to left-hand fuse and back over the heavy lamp cord to 
the rotating standard and thence to the load box. 

The directions followed by the tester are as follows: 

1. If either wire is grounded, it must be on the A 
side of the service as indicated. 

2. If found otherwise, change to the A side. 

3. A side must go to the B terminal of the meter. 

4, Other side of service goes to C terminal of meter. 

5. Remove distribution wire from terminal FE of 
meter. 

6. Set rotating standard to the sted amperage and 
voltage. 

7. Set load box dial below lowest point. 

&. Make connections according to the sketch. 

%. Put the plug in the load box at the proper voltage. 

10. Proceed with the test. 

11. Be sure customer has service before leaving. 

The tester always sets the load-box dial below the 
0.1-lamp point while connecting up. After bringing the 
dial to this position if the connections are wrong this 
coil will blow, thereby protecting the rest of the outfit. 
It is only necessary to wind on a few feet of resistance 
wire, with which the tester is supplied, to make the 
outfit serviceable again. B. R. PAYNE, 

Meter Superintendent. 
Depew & Lancaster Light, Power & Conduit Company, 
Lancaster, N. Y. 


Test of a Hydraulically Operated 
Throttling Valve 


THROTTLING valve operated by the water 

pressure in the main in which it is inserted has 
recently been installed and tested in the hydraulic 
laboratory of the University of California. This valve 
is of considerable interest because of its probable use in 
the Hetch-Hetchy project and in the filtration plant at 
Sacramento. The valve is diagrammatically shown in 
the sketch. The following are some of the advantages 
found in this type of valve: (1) It is easily and rapidly 
closed. The 6-in. (15-cm.) valve in the hydraulic labora- 
tory was closed against a pressure of 150 lb. (10.5 kg.) 
in six seconds and opened to full extent in five seconds. 
A standard gate valve of the same size was'‘opened under 
the same conditions in twelve seconds and closed in ten 
seconds and required many more times the amount: of 
muscular effort. (2) The internal parts are machined 
and require no packing. (3) No by-pass is required. 
(4) The valve can be placed in any position of partial 
closure and left indefinitely without injury. (5) Tight- 
ness. This valve was closed against a pressure of 150 lb. 
per square inch and showed no signs of leakage. (6) 
Wear. Although the valve had been used by the 
Niagara Falls Power Company before it was presented 
to the university it shows no signs of wear, and be- 
cause all of the parts subjected to pressure are circular 
there is no tendency to distortion. 
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Some disadvantages are: (1) That the valve may be 
closed so rapidly as to produce an exceedingly strong 
water hammer, and (2) that for full-open position the 
loss through the valve is greater than through a gate 
valve of the same size. A comparative test was made 
on the two valves for head loss with different velocities. 
The results are shown in the curves reproduced. 

The valve operates in the following manner: The 
internal cylinder A is supported by radial ribs. Within 
the cylinder A the piston B is actuated by the piston 
rod E. It will be noted that the valve closes with the 
direction of flow. If we start with the valve in the open 
position as shown and turn the pinion toward the right, 
the piston rod FE moves toward D. Water enters at C 
and produces within the cylinder a pressure which is 
greater than that on the front side of the plunger 
because at D the water is flowing while within the 
cylinder it is at rest. It must be remembered that the 
opening C is very small compared with that at D. This 
permits the relative decrease of pressure through D and 
at the same time a relative increase through C. The 
tendency then is for the plunger B to move forward. 
This it does, but it can move only a very short distance 
because it moves away from the piston rod at D and 
thus creates within the cylinder a pressure equal to that 
outside and the plunger would stay in this position of 


o 


Loss through Valves in Feet of Water 








HYDRAULIC VALVE CLOSED BY PRESSURE OF THE WATER 


The curves show comparative head losses of the hydraulically 
operated valve and a gate valve under varying velocities. 


equilibrium if the hand wheel is not again revolved and 
the whole process repeated. 

If the valve is operated in air or in still water, the 
piston rod closes the plunger B by sliding it along. A 
reversal of the above operation opens the valve. 
University of California, 

Berkeley, Cal. 


BLAKE R. VANLEER, 
Instructor in Mechanical Engineering. 
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The Economical Utilization of Electrical Energy 
in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 


Temperatures for Switches, Buses 


and Bare Conductors 

AXIMUM operating temperatures which should be 

allowed in switches and bare conductors and buses 
were agreed upon by the Electric Power Club at its 
November meeting. According to the recommendations 
of the club, switching devices should carry continuously 
their rated current and the rated currents of the cir- 
cuits in which they are applied, without exceeding 
the temperature-rise limits set by the A. I. E. E. 
standardization rules. These ratings are based on an 
ambient temperature of 40 deg. C. 

Maximum temperature of contacts in air when clean 
and bright and maximum temperature of oil and con- 
tacts therein must not exceed 70 deg. C. Maximum tem- 
perature on coil insulation, according to insulation, shall 
not be above 108 deg. C. to 125 deg. C. (except that 
in the case of such materials as pure mica, porcelain, 
etc., no limits are specified). Maximum temperature 
of other parts, including frames, may reach such tem- 
perature as shall not be injurious in any other respect. 

Fuses, shunts for meters and resistors which must 
necessarily operate at temperatures higher than the 
foregoing limits will be placed so that they will not 
increase the temperature of other apparatus above the 
limits stated. 

Bare buses and bare conductors may be operated at 
temperatures not exceeding 90 deg. C. provided that 
their location or connection does not increase the tem- 
perature of connected switching devices above 70 deg. 
C., or of connected insulated conductors above that 
specified in the A. I. E. E. standardization rules. Where 
insulated conductors are used their temperature rise 
shall not exceed that specified by the A. I. E. E. rules. 


Motor Record System for Plant 


with Several Departments 

SYSTEM for keeping track of motors in use by the 

Dayton Engineering Laboratories Company is com- 
plete and simple to use. There are three files. One 
placed in the main office contains 4-in, x 6-in. (10-cm. x 
15-cm.) cards, bearing the shop number of each motor 
and the name of the department in which it is installed. 
In each department there is another file with cards of 
the same size containing nameplate, winding and other 
data. 

A white card employed for alternating-current 
motors and a red card for direct-current machines. It 
will be noted on the card shown here that the specifica- 
tion numbers of the rotor and stator as given on the 
nameplate are also shown on the record card. This is 
important with motors manufactured by certain com- 
panies, because the letter at the end of the specification 
number indicates the manner in which the windings are 
connected. 

A detail of the record that is very carefully kept is 


is 


the size and description of the bearings. Bronze bear- 
ings sometimes scar the shaft to such an extent that 
it has to be turned down and will no longer take a 
standard bearing. In such cases the exact size of the 
bearing required is shown on the record. Spare rotors 
are put in service while shafts or bearings have to be 


Volts 
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Spec. Nos. Stator Rotor 


Bearings-F Rear 


Rotor Amp Rotor Voltage Total Coils 


Slots No. Brushes Size 
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CARD FOR DATA ON AN INSTALLED MOTOR 


repaired. Special bearings are made for a shaft as soon 
as it has been turned down, and the rotor is put in 
stock complete with the special bearings on the shaft 
ready for service. 

The third file is a permanent motor record in a loose- 
leaf book in the main office, in which the motors are filed 
according to horsepower and speed. The records of 
about twenty-five motors can be entered on one page and 
at least one page is allowed for each motor and size. 

The best of records needs checking. This is done 
by means of an inventory of the motors made every 
six months by the men who inspect and oil them. These 
inventories serve the double purpose of maintaining the 
accuracy of the records and checking up on the work 
of the inspectors. H. L. BuRNs, 

Chief Electrician. 
Dayton Engineering Laboratories Company, 
Dayton, Ohio. 


Operating Records of Brass Furnace 
Pouring Directly Into Molds 


BOUT 250 kw-hr. is consumed for each ton of 

yellow brass melted in the casting shops of a large 
brass mill operating in Ohio. Six or seven heats are 
usually poured in a day of ten hours, and when the 
furnace is warmed up the average time between the 
heats is one hour and fifteen minutes, made up of ten 
minutes for charging, fifty minutes for melting and 
fifteen minutes for pouring. It will be noted from the 
typical daily report that the energy consumption dropped 
from 260 kw.-hr. on the first heat to 200 kw.-hr. on 
the sixth, as the furnace became hotter with each 
succeeding heat. On that day the charges consisted of 
2,178 lb.(897 kg.) of ordinary yellow brass scrap; 
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10 lb. of grade D zinc, which contains approximately 
0.4 per cent of lead, and 12 lb. (5.5 kg.) of lead. The 
furnace was a l-ton (900-kg.) Detroit rocking electric 
brass furnace and the metal was poured directly into 
the molds. 

Eliminating the ladle in this mill has saved the cost 
of replenishing crucibles. A number of difficulties were 
encountered when this practice was first tried, but they 
have been overcome by carrying the molds on a truck 


MELTING YELLOW BRASS, 2,200 LB. PER HEAT 





Heat Heat Heat Heat Heat Heat 


No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 
Time are was turned on.... 7:05 8:45 10:35 12:00 Zz 3:00 
Meter reading, kw.-hr...... 0 0 0 0 0 0 
Time rocking started +c. ae 9:30 11:10 12:33 2:00 3:30 
Meter reading, kw.-hr ; 150 150 150 135 130 130 
Time are was turned off 8:15 10:10 11:25 12:55 2:25 3:45 
Meter reading, kw.-hr 260 250 240 232 212 200 
operating on 30-lb. (13.5-kg.) rails. The four molds 


are so placed on the truck that each mold is elevated 
6 in. (15 cm.) above the preceding one in order to 
bring the mold as close as possible to the pouring spout 
and to reduce the spill to the minimum. The truck is 
moved back and forth under the furnace spout by means 
of a rack and gear controlled by a: hand-operated wheel, 
and the arrangement has proved very satisfactory. 

The metal for the furnace is taken from the metal 
storage room to the charging platform in steel pans of 
approximately 200 lb. (90 kg.) capacity by means of an 
overhead conveying system. The furnace can then be 
filled with 2,000 lb. (900 kg.) of metal from the charg- 
ing platform in about ten minutes. 

JAMES F. BRUSSTER, 
Assistant Mechanical Engineer. 
Cleveland Rrass & Copper Mills, Inc., 
Cleveland, Ohio. 


Correct Current Values for Welding with 
Metallic Electrodes 


ORRECT current value is an important feature in 

electric welding. This fact was demonstrated in a 
series of tests made by the welding committee of the 
National Research Council and Emergency Fleet Cor- 
poration. In these investigations a number of }-in. 
(13-mm.) plates were welded in sixteen different plants 
under identical conditions as to material and size of 
plates. Although several types and sizes of electrodes 
were used, including bare and covered, and both direct 


cones paaeaeess pueensnensunensnmmase 


CURRENT TO BE EMPLOYED IN WELDING 
MILD-STEEL PLATES 


Plate Thickness, 


Electrode Diameter, 


Inches Inches Ampere: 
Le up tot 25- 50 

f up to} 50- 90 

3 fi; to 4 75-160 

f * up 125-200 

4 up 175-250 


and alternating current were employed to make the 
welds, an analysis of the results of physical tests, such 
as tensile, elongation, bending and fatigue tests, re- 
vealed no noteworthy difference in the mechanical char- 
acteristics, whether the welds were made with bare or 
flux-covered electrodes or with alternating or direct 
current. However, it was noticed that the strongest 
and most ductile welds were made with a high current. 
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The currents which seem to be the most favorable for 
mild-steel plates are listed in the accompanying table. 
The same size of electrode may be used with various 
thicknesses of plate, using the higher limits of current 
noted in the table with the heavier plate. In general, 
the larger size of electrode permits greater speed of 
welding but requires greater skill and care on the part 
of the operator. However, there are decided limitations 
to the increase in speed which may be obtained in this 
manner. 

Excessive current causes a “cutting” arc which either 
burns holes in the work or else melts the electrode 
material so rapidly that it piles up and does not insure 
perfect fusion with the parent metal. To avoid these 
undesirable factors the operator is compelled to work 
intermittently to allow the work to cool somewhat. This 
waste in time more than offsets the gain in the rate 
with which the electrode is deposited. The general 
conclusion seems to be that the average operator should 
use higher current than has heretofore been the practice. 

WILLIAM SPRARAGEN, 
Secretary Engineering Division, National Research 
Committee. 


Home-Made ‘“‘Come-Along” for Drawing 
Motor Pinions and Pulleys 


INIONS, gears and pulleys are easily removed from 

motor shafts in the Chapman valve shops by the 
screw brace and clamping outfit illustrated in the 
accompanying sketch. To remove a pinion from a motor 
shaft the pair of clamps EE are placed above and 
below the shaft and against one side of the pinion; the 
centering piece PB is placed in the shaft end and is 
followed up by the plugged end of the screw A, which is 
1} in. (3.18 em.) in diameter, with an Acme thread. 


Acme 


Thread 
3 
: a 
=1 /4 
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PULLEY REMOVED FROM MOTOR SHAFT BY TURNING SCREW A 


By turning the latter with a wrench the shaft is 
virtually pushed out of the pinion. The centering piece 
B is of bronze, and the other pieces of the clamping 
device are mainly wrought-steel bars, provided with 
bolt holes to facilitate adjustment for different sizes of 
pinions and pulleys and knocking down for easy trans- 
portation to and from different parts of the plant. 
WALTER B. ATCHINSON, 
Electrical Engineer. 
Chapman Valve Manufacturing Company, 
Indian Orchard, Mass. 








ZENS! 


Central Station Service 


A Department Devoted to Commercial Policy 
and Management Topics, Including Methods of Increasing the Use 
sof Electric Light, Power and Heat 





Department-Store Methods Applied to 
Electrical Store 


INCE the extension of the electric shops of the Com- 

monwealth Edison Company, Chicago, to Dearborn 
Street, an “electric thoroughfare” has been created 
between Dearborn Street and Clark Street. This short 
cut is used daily by thousands, and in order to encourage 
more persons to go through the shops the accompanying 
diagram has been printed and distributed. The scheme 
has been instrumental in increasing traffic through the 
shops and has helped solve the problem of showing the 
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COMMONWEALTH EDISON COMPANY’S “ELECTRIC 
THOROUGHFARE” 


Dearborn 





public the merchandise on sale in a retail electric store. 
This is an application to electrical merchandising of one 
of, the department store’s business axioms. The experi- 
ence of general retail stores, that, other things being 
equal, sales are proportional with the number who see 
the goods, is proving true also in the electrical shop. 


Employees Prefer Insurance to 
Turkeys for Christmas 


T THE request of territorial councils, consisting 

\ of company and employee representatives, the Pub- 
lic Service Company of Northern Illinois has agreed 
to insure its employees at a cost of about $24,000 per 
annum instead of following the customary practice of 
giving each employee a turkey for Christmas at a total 
cost of about $10,000. When the insurance goes into 
effect every employee who has been with the company 
three months will receive a policy, and those who have 
not been with the company for that length of time will 
receive a policy at the end of three months’ service. 
Future new employees after six months’ service will be 
entitled to the insurance, which starts with a policy of 
$500 and increases with the length of service to $1,500 
for those who have been with the company for more 
than six years. The insurance will cost the company 
about $21,000 the first year for a total of 1,750 em- 


ployees. However, to the cost of the premiums must 
be added about $3,000 for the necessary office work and 
details in connection with carrying out the scheme. 

The average age of the employees is now thirty-three 
years, but as business conditions become stabilized it is 
expected that the labor turnover will decrease, so that 
the average age will increase. This may raise the an- 
nual cost to around $30,000 within a few years. When 
put to a vote of the employees 73.8 per cent expressed 
a preference for the insurance. If an employee leaves 
the company, he has the privilege of converting his 
company policy into a regular insurance policy without 
medical examination. 


Utility and Newspaper Production 
Costs Compared 


N INTERESTING comparison of the increases in 

production costs of newspapers and gas and elec- 
tric companies was prepared recently by the Illinois 
Committee on Public Utility Information. The per- 
centages of increases from Aug. 1, 1914, to Jan. 1, 1920, 
and additional increases from Jan. 1 to Sept. 1, 1920, 
are shown to be as follows: 


NEWSPAPER PRODUCTION COSTS 


Additional 
per Cent Increase 
Sept. 1, 1920, 
Over Jan. |, 


Per Cent 
Increase 
Jan. 1, 1920, 
Over Aug. I, 


1914 1920 
Print paper.. 212.50 48.75 
nk 200. 00 16.55 
Metal 108 00 *4 00 
Mach.nery, equipment 104. 00 20.00 
Twine 225.00 *3.55 
Labor 91.75 10. 87 


GAS AND ELECTRIC COMPANY PRODUCTION COSTS 





Addit onal 
per Cent Increuse 


Per Cent 
Increase 


Jan. 1, 1920, Sept. 1, 1920, 
Over Aug. I, Over Jan. 1, 
1914 1920 

RII 565 nls ec ei oka bane es 126.06 37.5 
Anthracite coal..... 152.77 3.19 
Coke ; 103.53 101.23 
Gas oil 200.00 83.33 
Oxide 110.53 15.00 
Firebrick 140.00 27.78 
Pipe 149. 82 19. 63 
Labor.. 79.88 21..35 


(Fuel and labor const tute more than two-thirds of the operat ng costs of these 
companies, ) 
(Paper and labor are the largest cost of a newspaper.) 


*Declines. 

It is pointed out that newspapers have increased their 
subscription rates from 100 to 200 per cent and their 
advertising rates from 50 to 150 per cent. This was 
done without any state regulation or jurisdiction over 
their rates, while the utilities, whose costs of produc- 
tion had increased in equally large proportion, were 
unable to obtain relief except by recourse to the state 
regulatory body, which frequently entailed delays and 
postponements when emergency action was needed. 
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Economical Electric Water Heating 
for Barber Shops 


UICK and satisfactory service is afforded barber 
On in Concord, Mass., by electric water-heating 
installations, of which that illustrated is representative. 
Every barber in Concord and Concord Junction is using 
electricity for this work. In one shop the tank photo- 
graphed was installed com- 
plete with wiring for $48. 
The heating element is a 
General Electric cartridge 
unit rated at 1,000 watts, 
220 volts, and the tank is 
18 in. high and 10 in. in 
diameter, jacket - insulated 
and mounted on a low shelf 
in an unused corner. For 
convenience an ordinary 
three-heat switch was _ in- 
stalled with the terminals 
changed so that the neutral 
wire can be used in getting 
110-volt service for a low 
heat of 250 watts. The aver- 
age energy consumption is 
about 150 kw.-hr. a month, 
the heating rate being as follows: First 50 kw.-hr. per 
month, 3 cents each; net 50 kw.-hr., 24 cents each, and 
all over 100 kw.-hr., 2 cents each, making a bill of $3.75 
per month. 7 


ELECTRICALLY HEATED 
WATER TANK 


Saving Effected by Leaving Disconnected 
Meters on Premises 


HE meter department of the Iowa Railway & Light 
Company of Cedar Rapids, Iowa, has worked out 
for its convenience a system whereby the necessity for 
immediately removing meters on order for disconnection 
is obviated. It is belfeved that the system not only 
eliminates considerable work, but lengthens the life and 
reduces maintenance cost of meters and of meter loop. 
When an order for disconnection of service is received 
the slip is marked with a rubber stamp on which four 
lines read, “Installed,” “Removed,” “Connected” and 
“Disconnected.” Beside the line marked “Disconnected” 
a check is placed, completing instructions to metermen. 
When the disconnection is made both the line wire 
and the shunt wire are placed together in the line bind- 
ing post. The meter is then sealed, and in sealing a tag 
is fastened to the meter which reads: “This meter has 
been disconnected by the Iowa Railway & Light Com- 
pany and must not be tampered with. If connection is 
desired, call the Iowa Railway & Light Company.” 

In the office of the meter department, when a discon- 
nection order comes back with the notation “Discon- 
nected,” the meter record card (containing the meter 
number, address where located and space for removal 
date) is taken from the live-meter file, marked “Discon- 
nected,” together with the disconnection date, and placed 
in a convenient file. When an order for service comes in 
reference to this file shows at once whether it is neces- 
sary to take a meter to the address in order to make 
connection, for in all cases where a meter is merely 
disconnected a card will be found in the file. 

If a new order for connection comes in from the 
address given on the card the card is taken from the 


VoL. 77, No. 1 


“Disconnected” file and restored to the live-meter file. 
If after thirty days no connection order has come in the 
meter is taken out, and the card is marked “Removed” 
and placed in the closed-account file, indicating that the 
meter is again in the storeroom of the company. 


Public Misinformed About Regulation, 
Says Missouri Commissioner 


co of intelligent information and much misinforma- 
tion characterize the present status of utility regu- 
lation, declared Noah W. Simpson of the Missouri Public 
Service Commission in an address before the annual con- 
vention of the Missouri Telephone Association. Com- 
mission regulation has developed with such rapidity 
that, while it is firmly established, it is by no means 
fully understood or appreciated by the general public. 
The passing of municipal control of the utility to state 
jurisdiction has not been accomplished without opposi- 
tion, Mr. Simpson pointed out. “You hear much nowa- 
days,” he said, “about the slogan ‘Home rule’ for local 
control of the utilities, but be not deceived, for you are 
only being presented with the old pill, sugar-coated, to 
the end that the state shall lose its jurisdictional control 
and the city politicians re-establish the old régime.” 
Alluding to the difficulties which have beset the com- 
missions, he called attention to the fact that state 
regulation had to pass through the crucial period inci- 
dent to the great war before it was firmly established 
and better understood by the public. “It is common 
knowledge that the component elements which go to 
make up the finished product of all utilities have enor- 
mously increased in value, yet there are those who would 
have these corporations furnish service at pre-war 
prices,” Mr. Simpson continued. “The plain fact is that 
unless the regulatory bodies had provided increased 
operating revenues for these utilities they would soon 
have been bankrupt and the public without service.” 


Electricity Cutting High Cost of Living 


Bread Price Drops 
TODAY 


the price of our 24-ounce 
loaf of bread 


REDUCED TO 12 CTS. 


This is the lowest retail price that has been named _ to 
housewives in any city in the country and is made possible 
by the decline in the flour market. 


A WORD ABOUT OUR BAKERY 

Until recently we were baking bread by the use of gas, but 
heeding the warning by the East Ohio Gas Co. of an impend- 
ing shortage of natural gas, we entered into contract with 
The Westinghouse Electric & Mfg. Co. for the installation of 
an electric heating equipment. The results have exceeded 
our expectations, as the bread is uniformly and thoroughly 
baked, due to the absolute control of the heat. 

Our bakery is the only large plant in the United States 
entirely operated by electricity and is the last word in 
efficiency. 7 

You can eat the bread and feed it to your children with 
absolute confidence that it is produced under the most 
exacting sanitary conditions. 


The Fisher Bros. Co. 


NN INTERESTING announcement a few days ago by a 
prominent bakery in Cleveland, Ohio, shows how 
efficiency due to electricity is helping to bring down the 
price of bread. 
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Digest of Electrical Literature 


Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
of the World 





Motors, Generators and Transformers 

Design of Flywheels fox Reciprocating Machinery 
Connected to Synchronous Generators or Motors.—R. E. 
DOHERTY and R. F. FRANKLIN.—The authors assert that 
this problem has long been a matter of cut and try and 
has not been fully worked out theoretically. The pur- 
pose of this paper is to provide means for the calcula- 
tion, with practical accuracy and expedition, of flywheels 
for reciprocating machinery connected to synchronous 
generators or motors.—Paper presented before the A. S. 
M. E. convention, Dec. 7, 1920. 


Lamps and Lighting 

Report of 1. E. S. Committee on Progress.—The com- 
mittee deals with all phases of lighting and illumination, 
covering some developments from foreign countries dur- 
ing the last year.—Report made at the I, E. S. conven- 
tion, Oct. 18, 1920. 

The Cooper Hewitt Quartz Lamp and Ultra-Violet 
Light.—L. J. BUTTOLPH.—It is said that the Cooper 
Hewitt quartz burner operates at a much higher tem- 
perature and hence at greater intrinsic brilliancy than 
the ordinary mercury-vapor lamp, and it is peculiarly 
rich in violet and ultra-violet radiation. These ultra- 
violet rays are screened out by ordinary crown glass, 
but are transmitted freely by quartz. The quartz lamp 
is of value in research work, and commercially is of 
great importance in phctographie and photochemical 
processes and in the treatment of parasitic and tuber- 
cular skin affections. Its therapeutic effects are similar 
to those of X-rays, but are less severe.—General Elec- 
tric Review, November, 1920. 


Generation, Transmission and Distribution 


Notes on Electrical Calculations of Long-Distance 
High-Voltage Transmission Lines —A. MCKINSTRY.— 
An extensive comparison of the various accurate meth- 
ods for calculating voltage regulation and other char- 
acteristics of long-distance lines, including an extensive 
set of tables for determining the constants of the lines. 
—Journal of Institution of Electrical Engineers, Lon- 
don, October, 1920. 


The Hydro-Electric Plant at Eget, France.-—EyYbDoux 
and LEBOUCHER.—The 35,000-hp. plant at Eget, in the 


Pyrenees, is remarkable because of its elaborate 
hydraulic construction. The extremely uneven run-off 
of the many little streams draining from the 


Lannemezan plateau makes a rational utilization of the 
water power very difficult. However, by building some 
large dams several natural lakes have been turned into 
an equal number of reservoirs, among them three of 
about 7,000,000 cu.m. (250,000,000 cu.ft.) capacity each, 
and a continuous all-year supply of 11 cu.m. to 13 cu.m. 
per second (390 to 460 sec.-ft.) has thus been safe- 
guarded. Two of the reservoirs are interconnected by a 
channel of 3,100 m. (10,000 ft.) length and with a 
capacity of 3 cu.m. per second (105 sec.-ft.). This chan- 
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nel is entirely subterranean except where it crosses a 
chasm on a 39-m. (128-ft.) aqueduct. The water then 
is conducted to a small subterranean reservoir just above 
the generating plant, through another underground con- 
duit, capable of carrying the whole water supply, and 
blasted 5,600 m. (17,700 ft.) through solid rock. The 
turbines are fed through seven closed-tube conduits. 
Seven 500-r.p.m. Pelton turbines of 5,000 hp. each are 
installed and work at a net head of 740 m. (248 ft.). 
Owing to the great head extreme care has to be taken to 
avoid dangerous water hammer in the tubes, and the 
turbines therefore are provided with a special type of 
highly damped governors. In each unit the generator is 
directly coupled to its turbine, and between them there 
is a 3,500-kg. (7,700-lb.) flywheel to smooth out the 
motion and keep sudden load variations away from the 
hydraulic system. The generators deliver 3,500 kw. 
each, at 50 cycles, 6,000 volts, and a power factor of 
0.8. To facilitate repair work the stator is arranged 
so that it can be slid sideways till the rotor becomes 
entirely free for inspection. The generators are con- 
nected to two groups of 4,375-kva., single-phase trans- 
formers, with a ratio of 6,000/69,284 volts. The trans- 
former windings are temporarily connected in delta on 
the high-tension side, but eventually will be changed to 
star connection, giving a transmission voltage of 120,000 
volts. Relay-operated circuit breakers of a breaking 
capacity of 70,000 kva. are installed on the 6,000-volt 
side, and 120,000 volt electrolytic aluminum-cell pro- 
tectors are part of the equipment. The plant and its 
construction are described in great detail in a most com- 
prehensive and well illustrated article—Révue Générale . 
de l’Electricité, July 3, 10, 17 and 24, 1920. 

Piling Storage Coal to Prevent Fire-—-W. D. LANG- 
tTRY.—More care should be exercised in the storage of 
coal with respect to origin and size, the choosing of a 
suitable storage place, avoidance of breakage in unload- 
ing, segregation of different sizes, outside sources of 
heat and the mixing of combustible matter with the 
coal. The author advises against pyramiding the coal, 
but says it should be piled in layers as shallow as the 
available space will permit.—Power, Nov. 23, 1920. 


Traction 


Electric Locomotives for the Austrian Railroads.— 
Two types of electric locomotives have recently been 
ordered by the Austrian government to be used on 
certain state railroads now being electrified. The power 
supply is 15,000-volt, single-phase alternating current 
of 16% cycles. The first type is a 1C + C1 locomotive 
for pulling heavy express trains over steep grades. It 
is provided with two single-phase double motors geared 
in a ratio of one to three to a counter-shaft which actu- 
ates the drive wheels by cranks and connecting rods. 
The motors are rated continuously at 370 kw. with a 
one-hour rating of 460 kw. at 575 volts. They are 
supplied from a 2,000-kva., 15,000/1,240-volt trans- 
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former with a number of taps in the secondary for 
speed control. This type of locomotive weighs about 
116 tons. The other type is also intended for express 
service in mountain districts, but has a weight of only 
'69 tons and is of the 1Cl type. The latter type has 
the same kind of drive, but a gear ratio of 1: 4.24. 
Each locomotive is provided with two motors of 290 kw. 
continuous and 410 kw. one-hour rating, with interpoles 
shunted by resistances.—Elektrische Kraftbetriebe und 
Bahnen, Oct. 24, 1920 (also Elektrotechnik und Ma- 
schinenbau, May 2 and Oct. 31, 1920). 

The Magdeburg-Leipsic-Halle Electrification.—HEY- 
DEN.—This road is supplied from a steam plant which 
is described in the article. The plant is equipped with 
six single-phase turbo-generator units delivering 3,300 
kw. each at 3,300 volts. The armature slots in the 
generators are closed by massive copper bars. These 
bars are interconnected at either end of the machine 
by heavy bronze disks so as to form a big squirrel- 
cage winding which very effectively damps out pulsa- 
tions of the magnetic fields. This damper winding 
prevents dangerous voltages from being induced in 
the rotor winding by short-circuits and sudden load 
variations. The power is transmitted to the secondary 
stations at 60,000 volts, and the author also describes 
a set of sturdy 1,875-kva. transformers used for step- 
ping up the voltage.—Elektrische Kraftbetriebe und 
Bahnen, June 14 and Aug. 14, 1920. 


Installations, Systems and Appliances 

The Electric Melting Furnace.—A symposium in 
which the early history of the electric furnace is dis- 
cussed by Prof. Joseph W. Richards, and the develop- 
ment of the Greaves-Etchells furnace by F. W. Brooks, 
the Moore ‘Rapid Lectromelt’” furnace by R. D. Thomas, 
the Weeks electric furnace by F. H. Auerbacher and the 
Ajax-Wyatt electric furnace by G. H. Clamer. Recent 
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SECTIONS OF AN INDUCTION TYPE BRASS FURNACE 


developments and chief characteristic of each of these 
makes of electric furnace are treated. Sections show- 
ing the circuit arrangement and heat insulation used 
in an Ajax-Wyatt furnace are reproduced.—Journal 
A. 1. E. E., December, 1920. 

Electrostatic Condensers. —V. E. GOODWIN. — The 
writer discusses the subject in broad manner, dealing 
with the fundamental characteristics of condensers and 
their relations to electric circuits containing inductance 
and resistance. He also includes a discussion of the 
effects of switching condensers on and off such circuits. 
He then describes some of the more important applica- 
tions of condensers and illustrates the great demand 
there is in the electrical industry for this class of 
apparatus.—Journal A. I. E. E.., November, 1920. 


Electrophysics and Magnetism 

Ionization and Resonance Potentials of Some Non- 
Metallic Elements.—F. L. MOHLER and PAUL D. FOOTE. 
—tThe resonance and ionization potentials of phosphorus, 
iodine, sulphur, nitrogen, oxygen and hydrogen have 
been measured in four-electrode vacuum tubes by meth- 
ods similar to those used previously by the authors. The 
results with hydrogen agree with the theoretical predic- 
tions of Bohr.-—Scientific Paper No. 400, Oct. 14, 1920. 


Sparking Voltages Between Spherical Electrodes.— 
ALEXANDER RUSSELL.—A theoretical study of the matter 
with experimental results which confirm the author’s 
calculations. It is asserted that some commonly ac- 
cepted values for sphere gaps are in error.—Journal of 
Institute of Electrical Engineers, London, October, 1920. 


Electrochemistry and Batteries 

Electric Versus Combustion Furnaces for Low Tem- 
peratures.—Electric furnaces have the advantages over 
other furnaces of temperature control, a reliable and 
permanent source of heat and lower maintenance cost. 
The greater cost of energy, on the other hand, is 
counterbalanced by economy in space, auxiliary equip- 
ment and operation, while the quality of the product is 
greatly enhanced.—Chemical and Metallurgical Engi- 
neering, Nov. 24, 1920. 


Units, Measurements and Instruments 

Multohm Resistance Units.—LILIENFELD and HOorFr- 
MANN.—This is a new type of resistance unit for very 
high-resistance values, namely, from 0.1 megohm to 
about 10 megohms. The unit consists of a glass tube, 
closed at both ends and provided on the inside with a 
thin layer of carbon, usually running in a spiral from 
one end of the tube to the other. These resistances are 
said to be remarkably constant from one day to another, 
but they have a rather high temperature coefficient— 
0.0016 per degree Centigrade. The tubes have a di- 
ameter of 10.5 mm. (0.41 in.) and come in two sizes, 
20 cm. and 54 cm. long (8 in. and 21 in.). These units 
stand respectively about 40 and 115 watts continuously 
in air and about three times as much in oil. Another 
type of resistance unit with a small temperature co- 
efficient has also been devised, where the conducting 
layer is made of a mixture of metal oxides instead of 
carbon.—Elektrotechnische Zeitschrift, Nov. 4, 1920. 


Telegraphy, Telephony and Signals 

High-Tension Direct-Current Machinery for Radio 
Spark Stations.—ROGOWSKI.—A detailed analysis of the 
operating conditions of a high-tension direct-current 
generator when used to energize an antenna by means 
of a rotating spark gap. The machine is subjected to 
severe strains due to overvoltages caused by resonance 
phenomena, electric surges in the winding, etc. On the 
basis of analytical considerations the author explains 
certain severe breakdowns in a German radio station 
which occurred in a 5,000-volt double-commutator ma- 
chine.—Archiv fiir Elektrotechnik, Sept. 20, 1920. 

Status of Static Frequency Doubler in Radio Engi- 
neering Practice.-FREDERICK C. RYAN.—The system of 
sustaining wave generation based on the use of a radio 
or high-audio-frequency alternator and frequency mul- 
tipliers is considered. Expressions for the secondary 


voltages of the unloaded ferromagnetic doubler of the 
polarized-core type are derived and explained.—Proceed- 
ings Institute of Radio Engineers, December, 1920. 
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Pupin This Year’s Edison Medalist 


NNOUNCEMENT is made this week by the 
American Institute of Electrical Engineers of the 
1920 award of the Edison medal to Dr. M. I. Pupin 
“for work in mathematical physics and its application to 
the electrical transmission of intelligence.” The medal 
will be presented to Dr. Pupin Friday evening, Feb. 18, 
at a session of the midwinter convention of the Institute 
in New York. 

Dr. Pupin is probably best known for the invention 
of the loading coil for telephone transmission. Of late 
years he has been devoting considerable attention to the 
study of wireless phenomena, and he has already made 
‘a number of contributions to the science of radio. 


Utility Not Justified in Asking Customer 
to Finance Service Connections 


HAT an electric light and power company “is not 

justified in demanding that a prospective consumer 
supply capital for the labor and material required to 
make a service connection”. was held by the Public 
Service Commission of Pennsylvania last week in sus- 
taining the complaint of Elias Lovell of Ashland against 
the Eastern Pennsylvania Light, Heat & Power Com- 
pany’s rule requiring a deposit of $25 before installing 
service. 

The commission says it is “clearly a demand on 
the part of the company requiring the prospective con- 
sumer to finance a service connection.” The service 
line of an electric company to the point of connection 
just outside the building of the consumer should be the 
property of and installed by the company at its expense, 
the decision says. 


Milwaukee Power Restrictions Removed 
on Opening of New Plant 


ESTRICTIONS on the use of power were removed in 
Milwaukee on Thursday, Dec. 23, when the new 
pulverized-coal-fired Lakeside power plant was formally 
placed in service. One 20,000-kva. generating unit is in 
operation, and the second unit is expected to be ready 
during the coming March. The first section of the plant 
now being completed consists of two turbo-generators 
supplied with steam from eight 1,306-hp. boilers operat- 
ing at 300-lb. pressure with 200 deg. superheat. The 
superheaters are being placed immediately above the 
boiler tubes, and the economizers are mounted to one 
side against the boiler-room walls. The coal pulverizing 
and drying section contains eight pulverizers with a 
capacity of 6 tons per hour each. Provision has been 
made for storing 100,000 tons of coal in piles on the 
ground, 2,000 tons in cars and 3,500 tons in bunkers. 
Condenser water is taken from a circulating-water pond 


constructed at the lake through a 10-ft. tunnel designed 


to provide circulating water for an ultimate capacity of 
200,000 kw. Ground was broken for the plant on Feb. 
18, 1920, and the first unit therefore goes into service 
in a little more than ten months from the beginning of 
construction. 


String of Hydro-Electric Plants Planned 
for Indiana on Tippecanoe 


EW YORK and Chicago financiers and several 
4 citizens of Indiana are planning to begin work in 
the spring on a number of dams and power units along 
the Tippecanoe River to develop electricity for several 
of the larger towns in northern Indiana. The plans, 
it is reported, call for the incorporation of the Tippe- 
canoe Power Company with a capital stock of $3,000,- 
000, which will be closely held. Contracts, it is claimed, 
already have been made for the entire output of energy. 
Among the others interested in the project are John A. 
Shafer of Indianapolis, an engineer, who has surveyed 
the project and prepared preliminary plans; Samuel 
Thompson, Mayor of Monticello, and Curtis J. Meeker of 
Monticello. 

This first unit is expected to develop 20,000 hp. It is 
planned ultimately to build six other units of the same 
size on the Tippecanoe River. The corporation plans to 
build other dams near the mouth of the river, near 
Springboro, at Oakdale, Tioga, Norway, Buffalo, Pulaski 
and near Winamac. It also plans to direct much of the 
surplus water of the Kankakee through the Yellow River 
to the Tippecanoe River. 


Application to Develop 2,500,000 Hp. 
on Colorado River 


PPLICATION has been made to the Federal Power 
Commission by the Southern California Edison 
Company to develop 2,500,000 hp. on the lower Colorado 
River. The preliminary plans contemplate projects 
above Boulder Canyon at Marble Canyon and Diamond 
Creek. 

The total possible development on the Colorado River 
is estimated at 4,000,000 hp., including sites along the 
Grand Canyon. The river has an annual run-off of 
16,000,000 acre-ft. and drains an area of 250,000 square 
miles, a large part of which is in the higher reaches 
of the Rocky Mountains. Because of the inaccessibility 
of some of the power sites it has been proposed to con- 
struct first the one farthest downstream, which is that 
most easily available, and upon its completion to float 
the material for the next station above on the reservoir 
created by the lower dam. 

The stations will probably be built for operation with, 
heads not exceeding 500 ft. and will be without canal 
lines. Reference to this development and the utiliza- 
tion of the energy from it was made in the ELECTRICAL 
WorLD for Oct. 4, 1919, page 743. 
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Water-Power Applications Now in Excess 
of 10,000,000 Hp. 


ee for preliminary permits or licenses 
under the water-power act now cover more than 
10,000,000 hp. The horsepower which can be developed 
by the Southern California Edison Company’s Colorado 
River project is estimated roughly at 3,500,000 hp. If 
that figure could be carried into the total the aggre- 
gate of horsepower covered by all applications would be 
in excess of 12,000,000. Even if the estimate on that 
project were scaled down 2,000,000 hp. the total still 
would be in excess of 10,000,000 hp. 

The proposed development on the Colorado River is 
regarded as doubly important because of the fact that 


it is contemplated to store the entire flood-water flow’ 


of that river, thus giving relief to the Imperial Valley. 


New Jersey Court Sustains Ousting 
of Utilities Commission 


HE action of Governor Edwards of New Jersey in 

dismissing the four members of the Board of Public 
Utility Commissioners, charging them with neglect of 
duty, misconduct in office and favoritism to the corporate 
interests of the state, has been sustained by the 
Supreme Court of New Jersey. It is probable that the 
four commissioners will take an appeal to the Court of 
Errors and Appeals as the action of the Supreme Court 
sustained only the right of the Governor to remove the 
commissioners for cause and did not sustain the charges 
against the members of the board. 

Governor Edwards has issued a call for a special ses- 
sion of the Senate this week to confirm members of a new 
board. When he dismissed the commissioners in October 
the New Jersey Senate refused to confirm his appoint- 
ments on the ground that there was grave legal doubt 
as to his power to oust the beard. In political circles 
in New Jersey it is rumored that the Senate will again 
refuse to confirm the new appointments pending an 
appeal by the four commissioners. 


Steam Coal Prices in Heavy 


Decline 
HE coal market is “saturated,” declared an official 
of one of the large Middle Western coal sales com- 
panies last week. The poorer grades of steam coal have 
dropped from $2 to 83 cents a ton in the Central West, 
while the better grades that have sold at from $7 to $8 


are now going begging at from $3.50 to $4. In some 
cases coal that sold at from $8 to $10 a few months ago 
is now going at $3 per ton. 

“There is a greater supply than demand,” said George 
W. Reed, vice-president of the Peabody Coal Company, 
in a public statement last week. “Industries have shut 
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down all over the country. They have no further use 
for fuel. Conditions are beginning to readjust them- 
selves. I would say that the drop in the price of coal is 
simply an indication of business getting down to normal 
competitive prices.” 

The high reconsigning and demurrage charges are 
having an effect in preventing the shipping of coal 
except to supply direct orders. Several operators at a 
meeting of the Illinois Coal Operators’ Association in 
Chicago last week declared that coal is being piled up 
at the mines, where full production is in progress with- 
out purchasers. The indications in the entire Middle 
Western territory are that the wild speculation is past. 


California Co-operative Campaign Em- 
phasizes One Thing Each Month 


A for field representatives of the Cali- 
fornia Co-operative Campaign has been outlined for 
1921 in which special emphasis will be given each month 
to one subject. During 1921 the field men will continue 
the same lines of work but will give special attention 
to a single, particular phase of this work during each 
month of the year. This special effort will be to pre- 
sent the subject chosen for each month to meetings 
of the electrical industry in all localities throughout the 
state. Each subject will be presented in an address 
by a representative of the campaign, followed by discus- 
sion and such action as local conditions justify. 

The following tentative program of subjects for the 
first six months of 1921 has been arranged: January, 
industrial and commercial lighting; February, con- 
venient outlets; March, contractor-dealer accounting; 
April, financing hydro-electric development through 
self-interest; May, salesmanship and service to the 
public; June, responsibility to the industry. 


December Financing Brings Year’s Re- 


ported Total Up to $316,373,000 


HE December financing of public utilities, so far as 

electric light and power companies are concerned, 
added $34,384,000 to the year’s total, making $316,373,- 
000 reported. There are two ten-million-dollar issues, 
both ot which are to run for twenty years. One of 
these, offered by the Pacific Gas & Electric Company of 
San Francisco, yields 7.10 per cent; the other being 
8 per cent interest and was sold by the Kansas City 
Power & Light Company at par. The Middle West 
Utilities Company offered $2,134,000 in twenty-year 
secured gold notes at 95.25, to yield 8.5 per cent—the 
highest yield that a security having as long as twenty 
years to run has carried. The accompanying table has 
an additional column this month giving, whenever the 
information was available, the “purpose of the issue.” 
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Niagara Power Applications to Be 
Heard January 24 


HE various applications for water-power rights on 

the Niagara River will be the subject of a hearing 
before the Federal Power Commission on Jan, 24. This 
date was set by the commission at its regular meeting 
Dec. 27. The hearing will be conducted in the building 
of the Interior Department in Washington. 


Higher Rates Wait on Improved Service 


N APPLICATION of the Wisconsin Traction, Light, 

Heat & Power Company for increased rates at 
Neenah, Wis., was denied recently by the Wisconsin 
Railroad Commission. No further consideration will 
be given to demands for increased rates, the commis- 
sion told the company, until “it shall have been shown 
to the satisfaction of the commission that substantial 
progress is being made in the rendering of service and 
good faith shown. This decision is in line with one 
by the Illinois commission reported in the ELECTRICAL 
WorLD for Dec. 18 (page 1228). 


Basic Rates for Government Electrical 
Workers 

N THE revised reclassification bill which a Con- 

gressional committee has now under preparation it 
is understood that the following basic rates have been 
agreed upon for electrical workers in the government 
service: Electrician, $1 an hour; foreman electrician, 
$2,340 per annum; dynamo tender, $1,380 to $1,500; 
electric substation operator, $1,680; assistant electric 
substation operator, $1,200 to $1,300; electric switch- 
board operator, $1,680. 


Great Falls Development Reported 
Favorably 
FAVORABLE report as to the feasibility of 
utilizing Great Falls, on the Potomac, near Wash- 
ington, D. C., for power purposes, was submitted to 
Congress Dec. 27. Gen. Lansing H. Beach, the chief of 
engineers, in his letter of transmittal, said: 

“Major Max Tyler has reached the conclusion that a 
power development of from 45,000 kw. to 50,000 kw. is 
possible and that its costs will be such as to permit the 
delivery of intermittent power at a total cost, including 
all proper overhead and transmission charges, of about 
5 mills per horsepower at substations in the city of 
Washington at a voltage of 6,600. This estimate 
includes the cost of the high-tension transmission line 
and of three local substations. Storage possibilities 
were found not to be very favorable unless an ultimate 
development of a total head of about 200 ft. is decided 
upon as desirable, thereby permitting the storage to be 
used twice, once in each stage of the development.” 

Owing to the illness of Major Tyler it was impos- 
sible to submit the entire report, but it is understood 
that the plan which will be recommended favors the 
continued operation of the large steam plant which is 
the present source of power for the District of Columbia 
and its vicinity. 

On hearing that the engineers again have reported 
favorably on the development of water power at Great 
Falls, Senator Norris of Nebraska announced that he 
would press for consideration a bill providing for the 
early development of this water power. He favors 
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government ownership of the plant which it will be 
necessary to erect. This is advisable, he believes, since 
the government is one of the large district’s consumers 
of electric power in the District of Columbia. 


President Edgar Receives 


Birthday Surprise 


HARLES L. EDGAR, 

president of the Edison 
Electric Illuminating Com- 
pany of Boston, was surprised 
by the 2,300 employees of the 
company last week, on the 
occasion of his sixtieth birth- 
day anniversary, when a com- 
mittee of fourteen, headed by 
I. E. Moultrop, presented him 
with a gold wrist watch suit- 
ably engraved, a set of sap- 
phire and gold cuff links and 
an illuminated parchment 
expressing the great esteem in 
which he is held by those in the service of the organiza- 
tion. The women employees of the company gave the 
cuff links, and all shared in the other gifts. The parch- 
ment expressed the employees’ gratitude that so many 
years of Mr. Edgar’s life have been devoted to the 
development of the company and the wish that there may 
be many more of pleasant relations and even greater 
successes, 





CHARLES L. EDGAR 


Referendum on Home Rule for Chicago 
OME rule for Chicago carried as far as Chicago 
itself will accept on a popular referendum vote is 

the latest version of the Illinois utilities commission 
situation. It is expected that Governor-elect Small will 
insist in his inaugural upon legislative action that will 
let Chicago at least establish a local transportation dis- 
trict. Mr. Small’s campaign included among its chief 
policies the abolition of the present utilities commission 
and a return to home rule for the entire state. It has 
been expected in many quarters that the issue would 
simmer down to either home rule for Chicago or a 
separate commission to handle Chicago utility problems. 


Standby Fuel Clause Established 


by Montpelier Company 


HE Montpelier & Barre (Vt.) Light & Power Com- 

pany, a Tenney property, has filed a fuel clause with 
the Vermont Public Service Commission providing that 
whenever during any month or part thereof in which 
power service is furnished by the company under its 
Schedule E it shall be necessary for the company to 
operate its steam generating stations to supply this 
power service, in whole or in part, then, in addition to 
the prices named in the schedule, there will be made 
and become payable a charge per kilowatt-hour obtained 
by dividing the cost of fuel at the generating station 
by the kilowatt-hours sold for power purposes. All 
additional charges to the customer due to the foregoing 
terms are to be made at the time the regular monthly 
bill is rendered and to be included as a part of the 
regular bill. Such charges are based upon the cost of 
fuel and the kilowatt-hours sold for power purposes 
during the calendar month immediately preceding the 
date of the bill. 
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Group Buying of Coal Suggested 
for German Utilities 


N OPPOSITION to the proposal for nationalization 

of the coal mines of Germany comes a counter-pro- 
posal from the German “coal king” Stinnes for co- 
operative combinations of large consumers of coal, 
such as electric light and power companies, gas plants, 
manufacturing plants and others, and for a correspond- 
ing number of coal mines sufficient for their supply. 
Each of these groups, it is proposed, shall have a board 
to regulate prices and distribution, and in these boards 
the consumers shall have the majority. It is further 
suggested that such consumer groups should gradually 
buy up the control of the coal mines. 


University Extension Course for 


Metermen 


SHORT intensive course for electric metermen has 

been announced by the College of Engineering and 
the extension division of the University of Wisconsin, 
Madison, Wis., in co-operation with the Railroad 
Commission of Wisconsin and the Wisconsin Electrical 
Association. This course will be held at the engineering 
college laboratory from Jan. 31 to Feb. 4, 1921. The 
work will be adapted to the needs of the men and will be 
conducted by lectures and a graded series of tests or 
tasks. A fee of $10 will be charged each student to pay 
for power, supplies, and other incidental expenses. 


Mexico to Develop a 100,000 Hp. 


Hydro-Electric Project 

HE Government of the State of San Luis Potosi, 

Mexico, has just awarded to E. E, Thomas of Tam- 
pico a contract for the construction of a dam and water 
storage reservoir in the Rio Verde Valley to develop 
100,000 hp. for hydro-electric and irrigation purposes. 
It is said that the dam will cost approximately $2,000,000 
American money. Engineers are now making a survey. 
According to Mr. Thomas, actual construction work will 
start about Jan. 1, and it is expected that the work will 
be completed within two years. 

The contract is the first of its kind to be given out 
since the beginning of the revolution ten years ago and 
the second that the State of San Luis Potosi has awarded 
in its history. All of the work will be under the super- 
vision of American engineers. 


San Francisco Electrical Development 
League Sells Utility Stock 


HE Electrical Development League of San Francisco 
has recently organized a committee which is can- 
vassing all the members of the electrical industry in the 
central portion of California to solicit subscriptions to 


the securities of the local power companies. The results 
of the first two weeks’ work show 146 subscribers and 
total sales of 363 shares of stock. Stocks of the Pacific 
Gas & Electric Company, the Great Western Power 
Company and the San Joaquin Light & Power Company 
are sold. 

Although the total amount of capital obtained in this 
way may not be great, the backing of the entire industry 
as well as of the general public is considered vital to 
the success of the tremendous programs of power 
development now under way and contemplated in 
California. In organizing its work the committee, 
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headed by W. S. Berry, Western Electric Company, took 
into consideration the principles outlined by W. H. 
Hodge in his article on “Customer Ownership of Securi- 
ties” in the ELECTRICAL WoRLD for Nov. 20, 1920, page 
1018. Plans are being made to undertake a similar 
stock-selling campaign in southern California. 


New York State Water-Power Legislation 
Coming Up 

NE of the more important functions that the incom- 

ing New York State Legislature of 1921 will be 
called upon to perform is the repassage of the Ferris 
amendment to the constitution. This amendment has 
to do with the development by the state and by corpora- 
tions of the water powers within the state and with 
their regulation when developed. The amendment to 
the constitution was passed by the Legislature of 1920, 
but in order to be voted on by the people at the next 
general election it must be repassed by the Legislature 
of 1921. The Ferris amendment is designed to provide 
an ultimate system of development of all of the state’s 
water powers, to insure the encouragement by the state 
of their development, to promote the more general use 
of electricity in commerce and transportation as well as 
in heating and lighting, and to reduce the cost of pro- 
duction of electrical energy to a minimum. 


Electrical Safety to Be Keynote of 
Western Inspectors’ Meeting 


ENTRAL-STATION men, manufacturers and other 

non-members of the Western Association of Elec- 
trical Inspectors have been invited to contribute to the 
sixteenth annual convention of the association, which 
will be held at the Hotel Statler, Detroit, on Jan. 25, 
26, 27 and 28. The principal subjects to be brought 
up for discussion are the safe use of primary service 
on customers’ premises, the grounding of electric cir- 
cuits and apparatus, safeguarding electric fixtures, and 
ways and means of improving old and defective wiring 
installations. The tentative program prepared by Sec- 
retary W. S. Boyd, Chicago, is as follows: 


TUESDAY, JAN. 25 

Morning Session. — Reports of officers and committees; 
illustrated address, “The Electric Furnace,’ by Edwin L. 
Crosby, Detroit Electric Furnace Company; “The Location, 
Construction and Equipment of Transformer Vaults,” by 
Hubert J. Clark, engineer Oklahoma Inspection Bureau 
(discussion to be led by Lee Granger, assistant superintend- 
ent overhead lines Detroit Edison Company); “The Under- 
writers’ Laboratories,” by George B. Muldaur, general agent 
Underwriters’ Laboratories, Chicago; “Regulating Motion- 
Picture Theaters,” by Washington Devereux, chief elec- 
trical inspector Philadelphia Fire Underwriters’ Association. 

Afternoon Session.—General subject, “Grounding of Elec- 
tric Circuits and Apparatus”: (a) “The History of the 
Grounding of Secondaries,” by F. A. Barron, General Elec- 
tric Company; (b) “The Central Station’s Responsibility” 
(speaker to be announced later); (c) “The Electrical Con- 
tractor’s Responsibility,” by Emil Anderson, Standard Elec- 
tric Company, Minneapolis; (d) “Municipal Co-operation,” 
by Gerald J. Wagner, director of public service, Grand 
Rapids, Mich.; (e) “Grounding Rules” (speaker to be 
announced later). General subject, “Safeguarding Electric 
Fixtures”: (a) “Manufacturing and Shipping Problems,” 
by C. H. Hofrichter, secretary National Council of Light- 
ing Fixture Manufacturers; (b) “Factory Inspection Prob- 
lems,” by Dana Pierce, vice-president Underwriters’ Labo- 
ratories, New York; (c) “Installation Problems,” by J. L. 
Wolf, secretary Lighting Fixture Dealers’ Association of 
America, Detroit; (d) “Inspection Problems,” by Victor 
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“Inductive 
Canada, di- 


H. Tousley, chief electrical inspector, Chicago. 
Interference with Signal Circuits,” by W. J. 
rector of engineering, N. E. L. A. 


WEDNESDAY, JAN. 26 


Morning Session. — “Effect of Electrical Inspection and 
Municipal Fire-Alarm Systems on Fire Insurance Rates,” 
by F. A. Raymond, National Board of Fire Underwriters, 
New York; general subject, “Improving Old and Defective 
Wiring Installations”: (a) “The Municipal Inspector’s 
Method,” by Ben W. Clark, chief electrical inspector, De- 
troit; (b) “The Underwriters’ Inspector’s Method,” by F. G. 
Waldenfels, chief electrical inspector Chicago Board of 
Underwriters; (c) “Central-Station Co-operation,” by L. D. 
Smith, general superintendent Minneapolis General Electric 
Company. 

Afternoon Session.—“‘Electric Welding of Traction Rails,” 
by H. M. Gould, electrical engineer Street Railway Commis- 
sion, Detroit; discussion of inspectors’ problems previously 
submitted to the secretary in writing. 

New business reports of special committees, report 
of the nominating committee and the election of officers 
take place on Thursday, Jan. 27, and Friday, Jan. 28, 
is to be given over to inspection trips in and around 
Detroit. 


Kansas City Plans Educational 
Electrical Show 


N ELECTRIC show that will be educational rather 
than spectacular is the aim of the executive com- 
mittee of the Electrical Trades Exposition Company, 
which will conduct Kansas City’s show next March. Ex- 
hibitors are to be required either to illustrate the devel- 
opment of the use of electric power or to educate those 
interested as to the reasons for results obtained from 
the processes on exhibition. A model electrical home 
is being arranged for, and the domestic science depart- 
ment of the public schools will conduct electric cooking 
demonstrations. A lighting plan that will demonstrate 
what can be accomplished by properly worked-out illu- 
mination schemes is also planned. 


Government Engineers’ Salary 
Bill Provisions 


HE bill providing for the classification of salaries 

for civilian positions in the government service 
fixes the rate of pay at from $1,800 to $2,160 for all 
junior engineers, who are “to perform under immediate 
supervision the simplest kinds of work in engineering 
requiring professional training.” The salary rates of 
the next group are from $2,340 to $2,880. Assistant 
engineers coming in that group are “to perform under 
general direction assigned work in engineering requir- 
ing professional training and previous experience, but 
not the exercise of independent judgment.” 

The range of annual compensation in the next 
engineer group is from $3,120 to $3,840. Engineers 
falling in that group are “to perform independently or 
with a small number of subordinates responsible pro- 
fessional work in engineering requiring extended train- 
ing and considerable previous experience.” 

In the next grade the range of compensation is from 
$4,140 to $5,040. Those falling in that group are known 
as senior engineers, who are “to perform independent 
and highly expert work in engineering or to be respon- 
sible for the administration of a minor division of a 


large or a major division of a small engineering 
organization.” 
The salary im the next group is $5,400 and up. 





Those falling in that group are known as principal 
engineers, who are “to act as head of the major division 
of a large engineering organization, or as assistant head 
of a large engineering organization, or as head of a 
small engineering organization, or to serve as consult- 
ing specialist on the most important engineering plans, 
or to carry on the most advanced engineering research.” 

In the next group the annual compensation is to be 
$6,000 and up. The group covers those qualified to act 
as technical and administrative heads of a major 
engineering bureau or organization. 


Vermont's New Engineer Governor 


Takes Office 


ERMONT’S new state 

administration takes of- 
fice in January. It will be 
headed by an engineer of 
national” reputation, James 
Hartness, former president 
of the American Society of 
Mechanical Engineers, ma- 
chine tool builder and inven- 
tor, amateur astronomer and 
aviator, and fellow of the 
American Association for 
the Advancement of Science. 


Water Study Important in Large Steam- 
Plant Development 


HE use of water in the operation of steam plants 

as a factor in any study of the water resources of 
a state was stressed by N. C. Grover, chief hydraulic 
engineer for the United States Geological Survey, in 
an address before the Kansas Engineering Society of 
Topeka on Thursday, Dec. 16. Mr. Grover pointed out 
that for each ton of coal used in a modern steam plant 
approximately 800 tons of water is required, and that 
in any locality depending on steam power the avail- 
ability of water for such use will determine industrial 
development. The abundant supply of coal in various 
sections of the United States was discussed, but Mr. 
Grover warned the engineers that the supply from the 
thick veins of the Eastern fields would be exhausted in 
from one to two generations. Industry must then turn 
to poorer grades that will be mined at higher costs. The 
available water supplies in the Middle Western States 
will thus become a more important factor, as on this 
supply and its location will depend the possibility of 
establishing large plants that can produce power at an 
economical figure. The speaker urged that every study 
of water resources include the use of the supply for 
power production purposes and indicated his belief that 
as the cheaper fuel supplies of the East were exhausted 
a migration of industries closer to the fuel supplies of 
the West and Middle West would occur. 

The committee on electrical engineering presented a 
report in which closer co-operation of the electrical 
engineers with the Kansas Engineering Society was 
urged, particularly in view of the study of water re- 
sources now being undertaken by the state. In this 
study all engineers are interested, the electrical engi- 
neers in utility work being especially concerned from 
the standpoint of future power supply. 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, together 
with brief notes of general interest. 





Emergency Central-Station Service 
Helps Out Municipal Plants.—The city 
of Idaho Falls, Idaho, faced a serious 
situation recently when the freezing of 
Snake River caused a complete tie-up 
of the municipal power and pumping 
plants, cutting off the city’s water sup- 
ply and depriving it of fire protection. 
Faced with grave danger, the city 
sought and obtained emergency service 
from the Utah Power & Light Com- 
pany’s lines, and in a few hours the 
plants were again in operation. 


Accidents and Electricity —Although 
Wisconsin’s record of accidental death 
and disability in 1919 was the worst in 
the history of the state, it is interest- 
ing to note the smal] part that elec- 
tricity played as a cause. Out of a 
total of 14,995 casualties only 75 were 
attributed to electricity, and out of 
2,870,803 days lost through accidents 
only 82,395 were chargeable to elec- 
trical accidents. Electricity brought up 
the rear in the list, with one-half of 
1 per cent of the total casualties in 
the state. 


A Long-Distance Concert.—Recently 
Louisa Tetrazzini, the grand opera 
prima donna, standing in her apartment 
in a New York hotel, sang four songs 
into a specially equipped telephone, 
tuned to transpose her voice to the 
telephonic receiving sets with which 
nearly all of the vessels of the United 
States Navy are now equipped. Ampli- 
fiers on board all ships of the navy at 
sea and in port within a radius of 400 
miles had been rigged to project Tetraz- 
zini’s voice on shipboard. The crews 
were assembled at the hour set for the 
concert, and telephonic radio stations 
were ordered to suspend traffic for 
thirty minutes. The concert was offi- 
cially reported a success. 


Water Shortage and Oil Supply in 
California.—A record use of oil in 1920 
in the manufacture of electrical energy 
is reported by the Railroad Commis- 
sion of California. Steam-made elec- 
tricity necessitated by the water short- 
age was responsible for an enormous 
increase in oil consumption, the com- 
mission estimating the total figures 
for the year’s use by utilities selling 
gas and electricity at about 6,000,000 
bbl., or 1,000,000 bbl. more than is used 
in normal years. Increase in the price 
of oil ranged from 70 cents a barrel to 
$2, varying according to location. A 
material reduction in the use of oil, 
however, is expected by the commis- 
sion as a result of hydro-electric de- 
velopments under way ard in prospect. 


Extensive Icelandic Program of Wa- 
ter-Power Development.—Magnus Gud- 
mandsson, the Finanee Minister of Ice- 
land, has arrived at Copenhagen to ob- 
tain the consent of the Danish govern- 
ment to an ect for the aevelopment of 
the copious water powers of the frozen 
island. An extensive program of hy- 
dro-electric development is favored by 
the Icelanders, but the capital for it 
must be raised elsewhere. 


Wireless Telephony as a Police Aid.— 
The use of the wireless telephone as an 
aid in the prevention and detection of 
crime is being tested by the Police De- 
partment of St. Louis. A sending out- 
fit with a range of 40 miles has been 
installed at the police headquarters and 
three automobiles have been equipped 
with receiving apparatus. By this 
means it is possible to change the 
orders of a squad while it is at work. 
One man in each automobile has the 
receiver strapped to his head at all 
times. If, for instance, a squad were 
sent out on a false clew and correct in- 
formation reached headquarters after 
the men had left, it would be possible 
to stop the wild-goose chase and give 
the squad the proper orders. 


Detroit Edison’s New Service Build- 
ing.—The ten-story service building 
of the Detroit Edison Company is 
nearing completion and will, the house 
organ of that company announces, be 
ready for occupancy early in 1921. It 
occupies a whole block at 2030 Second 
Avenue and is ten stories in height. 
The sales department will be on the 
first floor, the accounting department, 
laboratory, meter-testing department 
and various other departments on the 
second, third and fourth floors, and 
the executive offices on the fifth. The 
next three floors will house the con- 
struction engineering offices, drafting 
rooms, “trouble board” and so forth. 
On the ninth floor there will be an 
auditorium, a cafeteria and kitchen 
and women’s rest rooms, and on the 
tenth a men’s lobby, a classroom and 
private dining rooms. 


Newfoundland as a Field for Hydro- 
Electricity —The ancient British colony 
of Newfoundland has virtually no rural 
roads, and most of the inhabitants live 
on the coast. There is, however, an 
abundance of water power, and Lord 
Northcliffe, the English newspaper 
proprietor, has established large paper 
mills in the northeastern interior. An 
investigation by Canadian interests 
which hold options on power and pulp 
concessions on the south coast has re- 
cently led to a survey of the Bay d’Est 
River and the lakes tributary to it. 
These lakes, the surveyor reported, offer 
splendid facilities for water storage, as 
the level of some of them can be raised 
25 ft. by inexpensive dams. From the 
lowest of the storage lakes to tidewater 
at the mouth of the river there is a 
fall of 500 ft., making possible the 
development of 75,000 hp. An industry 
capitalized at $10,000,000 will be estab- 
lished on the river if the plans now 
under consideration are carried out. 


Associations and 
Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 





Ohio Association Committee Meet- 
ings.—The new-business co-operations 
committee of theg Ohio Electric Light 
Association is scheduled to meet at 
Cincinnati on Jan. 20, the transmission 
and distribution committee at Columbus 
on Jan. 20, and the meter committee 
at Cleveland on Jan. 21. 


Electric Club of Chicago.—Officers of 
this club for the ensuins year were 
recently elected as follows: President, 
W. H. Colman; vice-president, A. G. 
de Clercq; second vice-president, E. F. 
Kirkpatrick; secretary-treasurer, E. F. 
Williams; three-year trustee, W. E. Bis- 
choff; directors at large, T. J. Rider, 
Jr., and Harold Almert. 


Mechanical Engineers’ January Meet- 
ings.—Among the meetings of the A. 
S. M. E. to be held this month are one 
at Atlanta, on Jan. 25, when water- 
power development will be discussed 
by B. N. Hall of the Georgia Railway & 
Power Company, and one at Philadel- 
phia on the same date, when Julian S. 
Simsohn will deal with water treatment 
for boilers. 


Birmingham Section, A. I. and S. 
E. E.—The program arranged for the 
meeting of this section on Jan. 27 in- 
cludes a paper on “Alternating Current 
in Byproduct Plants,” by W. V. Dunn, 
chief electrician Tennessee Coal, Iron 
& Railroad Company, Fairfield, Ala., 
and one on “Direct Current in By- 
product Plants,” by E. R. Winters, chief 
electrician Woodward Iron Company, 
Woodward, Ala. 





Coming Meetings of Electrical and 
Other Technical Societies 


Asociation of Iron and Steel Electrical En 


gineers—Philadelphia Section, Jan. 8; 
Cleveland Section, Jan. 10; Chicago 
Section, Jan. 15; Pittsburgh Section, 
Jan. 15; Birmingham Section, Jan. 27. 
American Institute of Electrical Engineers 
—Akron-Cleveland, Jan. 14: Portland 
(Ore.) Section, Jan. 10; Boston Sec- 


tion, Jan. 11; Pittsfield Section, 
20; Chicago Section, Jan. 24 
Wisconsin State Association of Electrical 


Jan. 


Contractors and Dealers—Milwaukee, 
Jan. 19 and 20. 

American Washing Machine Association— 
Chicago, Jan. 19 and 20. 

American Society of Civil Engineers—New 
York, Jan. 19. 


Western Association of Electrical Tnspect- 
ors—Detroit, Jan. 25-27. 

Association of Municipal Flectrical Utilities 
of Ontario—Toronto, Jan. 27 and 28 

A. I. E. E. (New York Section) and A. S. 





M. E. (Metropolitan Section) — New 
York, Jan. 28. 

Florida Engineering Society—Lakeland. 
Fla., Feb. 7 and 8. 

A. I. E. E.—Midwinter convention, New 
York, Feb. 16-18. 

American Physical Society—New York, 
Feb. 25 and 26. 
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Rulings 


Important decisions of various state 
bodies involving or affecting electric 
light and power utilities 
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Electricity for X-Ray Machines.— 
Electric service for motors used in 
operating X-ray machines should, the 
North Dakota Board of Railroed Com- 
missioners has declared, be classed as 


power service and should carry the 
power rate, including the regular mini- 
mum monthly service charge based 


upon horsepower of connected load. 


Abolition of Surcharge.—The Ari- 
zona Corporation Commission has or- 
dered the Tucson Gas, Electric Light & 
Power Company to discontinue its sur- 
charge on minimum bills. The com- 
pany was authorized to collect a sur- 
charge by an order issued May 25, 
1918; but the commission as the re- 
sult of an investigation made on its 
own initiative held that changing con- 
ditions made this increase no longer 
warrantable where commercial lighting 
business or residence consumption does 
not exceed 8 kw.-hr. or where municipal 
power falls within the minimum desig- 
nated in the company’s rate schedule. 


Different Departments of Utility 
Must Be Considered Separately.—The 
Colorado Public Utilities Commission 
has declared in passing upon an appli- 
cation from the Trinidad Electric 
Transmission Railway for permission to 
abandon certain service that the ex- 
penses and earnings of the street-rail- 
way department of .a utility which 
operates also electric and gas depart- 
ments must be considered separately 
even though the utility has received 
valuable franchises and street-lighting 
contracts upon the understanding that 
the car lines could not be operated at 
a profit for some time, and notwith- 
standing that the return to the company 
as a whole is reasonable. 


Service and Minimum Charges.—A 
service charge is fairer and more equi- 
table than a minimum charge, according 
to an opinion of the New York Public 
Service Commission, Second District, 
because under the minimum charge the 
less energy a consumer uses the more 
he pays for having the privilege of 
using the service whether he requires it 
or not, while under a’service charge the 
cost of having the service available for 
use is borne equally by all consumers 
and not entirely by the small consumers, 
as is the result with a minimum charge. 
The commission refused to approve a 
minimum bill of $2.50 for private con- 
sumers where in the year just past the 
bills of only four patrons exceeded that 
amount and where the increase would 
double the bills of three-fourths of the 
consumers. 
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Render Service.—Public 
may not refuse reasonable 
extensions for service, the Missouri 
Public Service Commission has de- 
clared, merely because the immediate 
compensation ther_from is inadequate, 
but are obligated to make extensions 
which will be at once self-supporting 
or which give assurance of ultimately 
becoming so, and others upon equitable 
terms. 


Duty to 
Utilities 


Justification of Coal Riders.—In ap- 
proving the inclusion of a variable fuel 
clause in the rates of the Missouri 
Public Utilities Company for seventeen 
places served by it the Public Service 
Commission of the state observed that 
the condition in which a utility in- 
curring approximately one-half of its 
production expenditures for coal is 
thrown when a severe increase in the 
cost of fuel occurs justifies the appli- 
cation of variable rates equitably based 
upon the costs of fuel obtaining prior 
to the emergency. 


Present Rates Continued at East St. 
Leuis.—An order continuing in effect 
the present rates of the East St. Louis 
light & Power Company, East St. 
Louis, [ll., and granting a 10 per cent 
advance in one rate of the Alton Gas & 
Electric Company, Alton, Ill., has been 
handed down by the Illinois Public Util- 
ities Commission. The increase granted 
to the Alton company affects only users 
of small motors. Present rates were 
fixed a year ago. The order continues 
them indefinitely but imposes the bur- 
den of proof as to future fairness on 
the companies. 

Service Charge Permitted Small Com- 
pany Operating Several Businesses in 
Combination.— The Mountain Grove 
Creamery, Ice & Electric Company, a 
small company operating in combina- 
tion several branches of business, has 
been permitted by the Missouri Public 
Service Commission, in the absence of 
proper evidence concerning the alloca- 
tion of costs, to exact as a part of the 
minimum charge a monthly service 
charge of 50 cents, increasing its net 
income approximately $1,500 on prop- 
erty valued at $16,000 and operated at 
a claimed loss of $2,181 in eleven 
months. 


Apportionment of Gas and Electric 
Charges Where Company Operates Two 
Departments.—In granting increased 
electric rates to the Napa Valley Elec- 
tric Company, which also operates a 
gas department, the California Rail- 
road Commission dwelt on the necessity 
of properly apportioning expenses com- 
mon to the two divisions. The com- 
pany’s electric revenues now constitute 
more than 91 per cent of ‘+. total 
business, and its gas consumers number 
105 out of a total of 769. These facts 
were carefully considered by the com- 
mission. The value of a leased electric 
line was not allowed to figure in the 
estimates of return, this line having 
been included in a prior application of 
the lessor, the Snow Mountain Water 
& Power Company, as a part of that 


company’s property entitled to return. 
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Reeent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies 
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Breaking of Dam Must Be Shown to 
Have Been Result of Negligence to 
Justify Award of Damages.—The Su- 
preme Court of New Hampshire has laid 
down the principle, in White vs. Wood- 
ward, that where there is doubt as to 
the cause for the breaking of a dam it is 
not enough to establish that there was 
negligence in its construction and main- 
tenance; before damages can _ be 
awarded to parties injured by the over- 
flow, it must be shown that such negli- 
gence caused the dam te fail. (111 At. 
494.)* 

United States District Court Upsets 
Commission’s Method of Valuation.— 
The United States District Court for the 
Western District of Missouri has de- 
cided in favor of the St. Joseph Rail- 
way, Light, Heat & Power Company in 
a suit brought against the Missouri 
Public Service Commission because the 
commission had fixed street railway 
fares and steam-heating rates on a val- 
uation based on original cost, when ob- 
tained, and when not obtainable on 
average prices for a fixed period of five 
years before war prices prevailed. 
Holding this method of valuation to 
violate the Fourteenth Amendment of 
the United States Constitution, the 
court granted a permanent injunction 
against the commission, which has ap- 
pealed the case to the United States 
Supreme Court. 


Jurisdiction to Restrain Enforcement 
of Statutory Rate Must Await Action 
of State Commission.—Where a light 
and power company supplying elec- 
tricity at rates fixed by statute but 
subject to change by a state commis- 
sion has applied to the commission for 
an increase in rates, it cannot, accord- 
ing to a decision of the United States 
District Court for the Western Divisicn 
of Wisconsin, in Wisconsin-Minnesota 
Light & Power Company vs. Railroad 
Commission of Wisconsin, pending ac 
tion on such application, invoke the jur- 
isdiction of a court of equity to enjoin 
enforcement of the existing rates as 
confiscatory; nor does the fact that the 
commission has acted in respect to cer- 
tain of the rates unsatisfactorily to the 
company give the court jurisdiction to 
review all the rates, which are more or 
less interdependent and must be consid- 
ered together to determine their reason- 
ableness, in advance of final action by 
the commission. The court therefore 
refused to issue a preliminary injunc- 
tion against rates in force. (267 Fed. 





711.) 
*The left-hand numbers refer to the 
volume and the right-hand numbers to the 


page of the National Reporter System 
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W. J. Tharp, the secretary of the 
Little Rock (Ark.) Railway &. Electric 
Company, has been appointed secretary 
of the Arkansas Utilities Association, 
succeeding S. E. Dillon, manager of the 
public utilities of Hot Springs, who has 
recently resigned. 

Frederick D. Gordon, who joined the 
organization of the Cumberland County 
Power & Light Company, Portland, Me., 
on Oct. 1 of this year, has been ap- 
pointed general manager of the com- 


| 
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pany, succeeding A. H. Ford, who re- 
signed more than a year ago. Since 
that time the company has been without 
a generai manager. Mr. Gordon was 
formerly general manager of the 
Androscoggin Electric Company, Lewis- 


ton, Me., with which he was connected 
for a number of years. 


Herbert T. Lewis on Dec. 1, 1920, 
took up the duties of district manager 
of the Robbins & Myers Company at 
Philadelphia, succeeding A. S. Tarr. Mr. 
Lewis joined the sales force in Phil- 
adelphia Sept. 22, 1918, and has rapidly 
worked up to his present position. 
Among his associates he is familiarly 
known as “Butts.” 

Richard G. Harris, who has recently 
been appointed Pacific Coast manager 
of the Standard Underground Cable 
Company, succeeds John P. Bell. Mr. 
Bell will hereafter devote his time to 
the growing demands of his export and 
import business. Mr. Harris has been 
connected with the company since 1909. 
He was at first a member of the staff 
of the general offices at Pittsburgh and 
employed on special development mat- 
ters at its Perth Amboy (N. J.) fac- 


F. D. GORDON | 
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Men of the Industry 


Changes in Personnel, Responsibilities and Association Appoint- 
ments of Men Engaged in Professional, Executive, Operating 
and Commercial Branches of the Industry 








tories. Later he was sales engineer 
with the New York office of the com- 
pany. For the last eight years he has 
been manager of the Montreal office 
of the Standard Underground Cable 
Company of Canada, Ltd. 


W. G. Stearns, for many years asso- 
ciated with the Standard Underground 
Cable Company on the Pacific Coast, 
has been appointed special sales agent, 
with offices at San Francisco. 

Otto E. Osthoff, vice-president of 
H. M. Byllesby & Company, Chicago, 
who has recently returned from a tour 
of inspection of that company’s prop- 
erties in California, reports that, de- 
spite industrial recessions and read- 
justments, utilities in that section will 
not be affected because they are deal- 
ing in absolute necessities. This feel- 
ing, he states, is largely influenced by 
the fair and constructive attitude of 
the California Railroad Commission. 


Robert D. Maxwell, S. E. Sutherland, 
Charles Smith, and W. G. Sheehan have 
recently been appointed district man- 
agers of the Crystal Washing Machine 
Division, Mallory Industries, which has 
headquarters at Chicago. Mr. Maxwell 
was formerly connected with the Stude- 
baker sales organization of southern 
California both as branch manager and 
as distributer. He will have charge of 
the Middle West district. Mr. Smith 
will be district manager for the South. 
Until recently he occupied the same 
position with the Federal Motor Car 
Company. His headquarters will be at 
New Orleans. Mr. Sutherland, for- 
merly with the Procter & Gamble Dis- 
tributing Company, becomes district 
manager of the South Central States 
with headquarters at Cincinnati. Mr. 
Sheehan, who was recently discharged 
with the rank of major from the office 
of the chief of overseas material produc- 
tion under Brig.-Gen. R. E. Wood, will 
be stationed at Port Chester, N. Y., 
where the executive offices of the Crys- 
tal organization as well as one of its 
three factories are situated. Previous 
to his army career Mr. Sheehan was 
production manager of the Locke In- 
sulator Company of Victor and Lima, 
N. Y. 


Earl C. Lewis has been appointed as- 
sistant mechanical engineer with the 
Hygrade Lamp Company, Salem, Mass. 
Mr. Lewis is a graduate of the Massa- 
chusetts Institute of Technology and 
was formerly employed by the General 
Electric Company at its Lynn and Sche- 
nectady factories. For a year he was 
an inspector for the Factory Mutual 
Fire Insurance Company of Boston, and 
during the war he served in the United 
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States Naval Experiment Station at 
New London, Conn., working on sub- 
marine detection and electric torpedoes. 

R. L. Eltringham, formerly electricg] 
engineer of the California Industridl 
Accident Commission, has resigned to 
become manager-secretary of the Cali- 


fornia Electrical Co-operative Cam- 
paign. His new duties began on Jan. 
1, 1921. Mr. Eltringham, who is forty 


years old, has had an extended experi- 
ence in electrical affairs. He operated 
one of the earliest electric lighting 
plants in Pennsylvania, his native state, 
when a youth and held various posi- 
tions with pioneer lighting and street- 
railway companies in the East. Before 
the age of twenty he was assistant to 
the general manager of the Lakeside 
(Pa.) Railway Company. After a short 
experience with the Cramp Shipbuild- 
ing Company he was employed by the 
Baldwin Locomotive Company in its 
electrical department when the manu- 
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facture of electric mine locomotives 
was first undertaken in conjunction 
with the Westinghouse Electric & Man- 
ufacturing Company. He went West in 
1901 and was employed by the Con- 
sumers’ Gas Association of San Fran- 
cisco and later by the Pacific Mail 
Steamship Company on electrical work. 
From 1906 to 1907 he was employed by 
the Commonwealth Edison Company of 
Chicago. He returned to California 
in 1908 to take charge of the electrical 
power work of the Empire Construc- 
tion Company. Resigning that position 
in 1910, he became industrial power en- 
gineer of the Great Western Power 
Company of San Francisco, where he 
remained until in 1914 he accepted the 
position of electrical engineer of the 
accident commission. Mr. Eltringham 
has been active in the formulation and 
administration of the various electrical 
safety regulations of that commission, 
including the California utilization 
safety orders, the mine safety orders 
and the lighting safety orders. He is 


a member of the American Institute of 
Electrical Engineers and the I]luminat- 
ing Engineering Society. 
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Trade and Market Conditions 


Business Reviews, Together with Market Letters 
from Important Trade Centers, on the Supply, Demand and Prevailing Prices of 
Electrical Apparatus and Supplies 





Buyers’ Market Predominates After 
Heavy Year 


characterization of the electrical industry for the year 

1919, but for the year just passed the conditions were 
exactly reversed. The electrical industry has slept off very 
quietly the last two or three months of the year 1920 and 
is entering the new year with prospects of much work to 
be done, especially in relation to a nation-wide building 
program. 

Looking back, the year has proved prosperous for man- 
ufacturer and jobber, although, especially for the manufac- 
turer, it has been a hectic year. Conditions of production 
have been unsatisfactory, to say the least. Labor short- 
age, independence and inefficiency; lack of raw materials, 
semi-finished products and coal; railway tie-ups and freight 
congestion caused by strikes, cold weather, snow and car 
shortage—these have been the main factors manufacturers 
have had to contend with in the face of a demand which it 
was beyond their power to satisfy. Of course, prices con- 
tinued to rise beyond the levels of the previous year, for 
the electrical industry and for every other industry, and 
price at time of shipment was quite general. 

But by the middle of the year money was beginning to 
get pretty tight and its cost mounted, banks were curtail- 
ing loans, manufacturers, fortunately, were having diffi- 
culty borrowing money with which to add to their already 
augmented capacity, when the public took it upon itself 
to stop buying what it did not need at prices which it 
thought were beyond all reason—and the house of cards 
tumbled to the ground. Silk, cotton, woolen and leather 
industries, followed shortly by the automobile industry, went 
begging for orders, retail clothing and apparel stores sliced 
big edges off their prices, building started to decline in 
certain sections, manufacturers, jobbers and retailers in 
lines outside of the electrical had to liquidate some of their 
growing stocks and business in general was on the decline, 
Credits and collections took on increased importance and 
were followed and pushed with avidity. 

And, in turn, during the last quarter of the year the 
electrical industry began to feel the pinch. During the 
last two months business has dropped to a very quiet level, 
prices have started downward, stocks have built up in 
jobbers’ hands even under cancellations of orders, and manu- 
facturers, many with several months’ orders on their books 
and those whose orders amount to very little, have begun 
to limit their production so that it is commensurate with 
the demand existing at this time. Liquidation of inven- 
tories is general. 

Demand is off, building is conspicuous by its inactivity, 
labor is plentiful in almost every section, much capacity is 
idle, materials and apparatus unknown to stock all year 
can now be had immediately, and more cars are surplus 
than at any previous time in the last eighteen months. In 
other words, the sellers’ market turned to the present buyers’ 
market. 

But through it all there are bright prospects for 1921, 
once the year has got fully under way. Hardly a city of 
importance but is vitally in need of apartments, hotels, 
commercial buildings and residences, and the country in 
general needs residences. Recent investigations into build- 
ing-material prices and combinations in New York have re- 
sulted in exposures the outcome of which has been lowered 
prices and fines. So it would seem one of the obstacles to 
building in the past year—high prices of materials—has 
been overcome to an extent, and the building outlook when 
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the warm weather next makes its appearance looks good. 
From several quarters, however, is heard the opinion that 
it will be midsummer before much building activity makes 
itself felt. 


Exports Held at Unexpected Rates 
Te matter of electrical exports has provided one of 


the surprises of the year. At the present time these 

are running at a yearly average of about $94,000,000, a 
gain of $4,000,000 over those of the year 1919. In spite of the 
high rates of exchange existing in most of the foreign 
markets, working against the purchase of material in the 
United States, this outlet has continued at a rate which is 
quite remarkable. It is true the higher prices probably 
had something to do with the good showing in dollars and 
cents, but the answer is that the market held up well. 


Metals Broke Badly in Last Half Year 


OPPER during the year reached the lowest point re- 

corded since 1914. Opening high at 19 cents, it 

fluctuated in the eighteens till the last of March 
and during most of April was quoted at 19.25 cents. This 
was the highest point reached, and it was held by the pro- 
ducers for a month. A quarter-cent reduction brought it 
to 19 cents again, and this level continued until the last 
of August, three and one-half months. From then on the 
decline was gradual, except during October, when it de- 
clined 34 cents, until the latter part of December. Dur- 
ing this last month producers were quoting 14 cents for 
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prompt shipment, but the outside market was shading 
at times as much as 3 cent. 

Copper-wire base, net, at the mill reached its highest 
point, 23 cents, in March and, after holding for seven weeks, 
dropped to 22.50 cents for nearly five months, gradually 
easing off to the closing price of 16 to 16.50 cents. In- 
sulated wires followed this course from October on. 

Lead ran a strong race, reaching 9.25 cents a pound in 
New York in March and April, official price, but after 
fluctuating a bit in the eights it settled for an easy de- 
cline which started in August and finished at a present price 
of 4.75 cents. Much of the time when the prices were high 
the outside market was holding for a half cent or so higher. 
On the decline, however, that market trailed around one- 
quarter cent. 

Early in December independent steel mills began cut- 
ting their prices to approach and finally to meet those 
quoted by the United States Steel Corporation. Pipe prices 
are said to be the only ones that now show a disparity. 
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Apparatus Shipments Ran Long 
DM iecers, bootins carried over into the year very 


heavy bookings of motors, generators, turbines, 
transformers and other classes of apparatus. Stocks 
of motors in sizes from 1 hp. to 50 hp. virtually have not 
existed in manufacturers’ or local warehouses all year, al- 
though in December production had begun to catch up to 
the point that some common sizes could be picked up for 
immediate delivery. Stocks of these popular sizes, from 
1 hp. to 10 hp., became more plentiful in the hands of deal- 
ers and second hands. Shipments from factory during the 
year ranged up to six months, with many quotations around 
three and four months. Prices advanced around 15 per 
cent and for a time orders were received with price open. 
Distribution transformers enjoyed a good year with pro- 
duction going to capacity. Here and there, however, mate- 
rial shortages proved very annoying to shipments, the most 
common of which were in long-fiber cotton, magnet wire, 
sheet steel and iron castings. Factory and local stocks 
generally were depleted, and shipments ranged at times 
up to eighteen weeks. Apparatus transformers ran up to 
ten months under good demand. Improvement was noticed 
in the standardization of ratings for special transformers. 
Demand for generators and turbines increased after the 
first of the year with good capacity running in the shops 
and shipments running from six to twelve months, depend- 
ing on size, some quotations requiring eighteen months. 
Difficulty was experienced early in the year because of a 
shortage of capable labor, but this was overcome later on. 


Wire Supply Held Well 


IRE mills were able to keep the trade supplied with 
W rubber-covered wire almost without fail throughout 

the year. Here and there shortages occurred because 
of rail tie-ups, of course; but the trade did not suffer from 
the lack. Bookings of the first few months gave evidence of 
double the 1919 rate, but the year came through with an 
increase of only about 12 per cent on rubber-covered. Quo- 
tations to the trade were as high as $14 per 1,000 in 5,000- 
ft. lots in New York, while in December just passed they 
hed fallen to around $8.50. 

Weatherproof-wire stocks in the sizes 6, 8, 10 and 12 were 
generally reported poor throughout the country, but those 
too have been replenished. Magnet wire in the smaller 
sizes was virtually off the market for many weeks, so great 
was the demand for it in the manufacture of small motors, 
transformers, control equipment, etc. Lamp cords and 
heater cord were gone from stock for the most part of the 
year too and were not back on the market in good supply 
till late fall. 


Pipe Just Returning to Stocks 


ROBABLY the shortest material in the wiring line was 
Pre conduit. Raw-material shortage was accounted for 

in the extraordinary demand for its basic material, mer- 
chant pipe, for the oil industry. Jobbers had no stocks of 
4-in. and 3-in. pipe all year, and it is just in the last two 
months that anything like stocks have accumulated. Prices 
have been high, quotations in New York to the trade of 3-in. 
black having been as high as $110 per 1,000 in 1,000-ft. 
lots, when available. Prices nearer $70 are in effect now. 
Outlet boxes have followed the pipe market quite closely 
as concerns supply and demand. 


Big Increase in Lamp Sales 


PARTICULARLY strong year has been experienced 
A the sale of lamps. While sales of large types 
in 1919 amounted to 183,000;000, those for 1920 
have been estimated at 230,000,000. Manufacturers have been 
concentrating their efforts on turnover of B agents’ stocks, 
and they kept in force during the year the 5 per cent addi- 
tional compensation rider on list value of lamp sales from 
these B arents’ stocks, regardless of rate of turnover, in- 
stead of putting into effect a rider giving additional com- 
pensation based on five and six turnovers. This same rider 
is to be continued on into 1920 pending the collection of 
more data on turnover. 
During the year lamp stocks were seldom filled up solid 
on B agents’ shelves, so great was the demand. Trans- 
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portation and raw material shortage were the chief factors 
in this condition of spotty stocks. On April 1 price in- 
creases varying from 10 to 15 per cent were applied on the 
common run of large lamps, while at the same time certain 
large sizes were reduced. To reduce stocks of in-between 
voltages manufacturers are making an effort to reduce the 
types produced to voltages of 110, 115 and 120 volts. 

In the courts the United States Circuit Court of Appeals 
sustained the Langmuir gas-filled lamp patent (General 
Electric vs. Nitro-Tungsten) and the United States District 
Court upheld the Coolidge wrought-tungsten patent (Gen- 
eral Electric vs. Independent Lamp & Wire), following 
which an appeal was filed. 


Socket-Device Buying Heavy 


ROM what was virtually an insatiable demand for 
J icatine appliances and motor-driven appliances during 

the first five months the market turned to one later in 
the year in which the price played such a large part that 
the public lost interest and stopped purchasing. Stocks 
turned from nothing to sufficient for the demand of motor- 
driven goods, while those of heating devices have not yet 
been filled, especially in hollow ware. 

Consequently the unheard-of demand for fractional- 
horsepower motors receded to the point where some manu- 
facturers are offering immediate shipments. Early in the 
year shipments were quoted over a year with price open. 


Wiring-Material Stocks Spotty 


N CONSEQUENCE of the heavy building demand ex- 
| isting all over the country during the first six months 

of the year there was a call for wiring materials which 
kept jobbers’ stocks virtually depleted. Transportation 
failures, of course, kept raw materials from the producers 
and kept finished product from the jobbers. Such items as 
rigid conduit, non-metallic flexible conduit, flexible armored 
conductor, knobs, tubes, cleats and schedule material were 
sold before being received by the jobber and frequently 
never entered the warehouse. They just bounced from in- 
coming to outgoing trucks. Pyramiding of orders resulted, 
with shipments quoted months in advance at prices that 
should rule at time of shipment. Rubber-covered-wire 
stocks did not reach such low levels. 

It was in July that manufacturers began to catch up, 
and shortly after building activity fell off a little. There- 
after demand gradually fell and shipments came in better, 
so that by late fall jobbers’ stocks had built up again on 
most items. But the call was light and stocks became top- 
heavy by November, and with the inventory period in sight 
jobbers lowered their prices to liquidate. 


Armored-Conductor Market Weak 
GS materiale of steel strip, because of delivery and raw- 


material conditions, was a prime factor in the poor stocks 

of flexible armored conductor existing all year up to Sep- 
tember. Demand indeed was heavy but by late summer 
it fell off. The present market is down to about $65 per 
1,000 for 5,000 ft. of 2-wire No. 14 in New York whereas 
it had been up to around $110. Production increased about 
25 per cent over 1919. 


Pole-Line Equipment Sold Well 
Coins. ro stations ordered a good volume of poles, 


pins, cross-arms, hardware and high-tension insulators 
during the year. Of course, a lot were for maintenance, 
but new extensions ate up a large quantity. Insulators all 
the year were on very long shipments, up to eight months, 
depending on type and voltage. Production was hindered be- 
cause of the heavy turnover of labor in the kilns. Foreign 
buying of insulators and steel towers was very heavy. 
Transportation was a deterrent factor in supplies of wood- 
pole materials in jobbers’ yards. At the mills these gener- 
ally were good, however, and in the fall months shipments 
came back to about normal conditions and stocks filled up. 
Better labor conditions in the woods are foreseen. 
Hardware stocks suffered for most of the year and are 
only now getting back into shape. Demand could not be 


supplied easily because of steel shortage and car tie-up. 
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of last year, as predicted in most sections of the 
country. Although it finished up strong, the light 
pre-season business kept the total down. Activity in the 
general run of electrical supplies is not great, especially 
as the inventory season is at hand. At the same time, 
many industrials are taking what they find to be a slack 
period to make repairs and replacements. This has been 
slower of accomplishment in the lumber camps of the North- 
west, however, than was expected. ~ 
Stocks of virtually all supplies are in good condition, and 
naturally buying is of such a nature as to supply present 
needs only. Motors are rather easy to get in the smaller 
integral sizes. Large back orders of pipe are still on 
manufacturers’ books. In New York the price of flexible 
armored conductor has eased off a lot. 
Collections show no improvement, and no let-up in the 
energy required to keep them even on their present level 
can be permitted. 


Cer ast ve buying did fall off as compared with that 


NEW YORK 


EMAND seems even lighter than has been the case 
D all along, following the impetus which Christmas 

sales gave to certain lines such as appliances. The 
holiday trade as a matter of fact, though considerable, 
does not appear to have been up to expectations. Job- 
bers are busily engaged in taking inventories, and that is 
another reason for the quietness previously noted. As yet 
it is still too early to make a comparison between the size 
of stocks jobbers are carrying now and last year at this 
time, but as a general thing this year’s inventory will run 
into much larger figures. 

Prices on flexible-armored cable have broken to lower 
levels, but except for the wiring lines quotations are steady. 
Collections remain slow and are being hard pushed. Con- 
tractor-dealers are not very busy, but a fair.amount of 
wiring and repair work is being carried on by industrials. 
Many of the latter are now no longer pushed to capacity 
and hence for the first time have opportunity to overhaul 
equipment thoroughly. 


Rubber-Covered Wire.-—Demand remains poor and stocks 
too large. In 10,000-ft. quantities No. 14 is quoted at from 
$8.50 to $2.35 per 1,000 ft. net. 


Lamps.—Though a slight recession in demand is noted 
in some quarters recently sales on the whole are excellent. 
Stocks in most cases are well filled on all sizes, occasional 
complaint being heard of the supply of round-bulb and 100- 
watt lamps, however. 


Flexible Armored Conductor.—Prices have eased off con- 
siderably, and some jobbers report fairly good sales at a 
level of $65 per 1,000 ft. for No. 14 two-wire, though others 
are still asking $80-85 net in 1,000-ft. quantities. Deliv- 
eries of any reasonable quantity are from stock. 


Conduit.—Demand has fallen off considerably, with fairly 
good stocks of most sizes the rule. Prices cover a wide 
range, from $70 to $85 net per 1,000 ft. being quoted by 
jobbers on 3-in. black in 2,500-Ib. lots. 

Conduit Fittings.—Sales are in about the same propor- 
tion as for conduit, with a fair but not extra-heavy move- 
ment. Stocks are ample. 


Tape.—Demand is light, and as a consequence good stocks 
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of both friction and rubber have accumulated. Depending 
upon the grade and the manufacturer, friction tape ranges 
from 50 cents to 55 cents per pound and rubber from 41 
cents to 50 cents in 100-lb. lots, net. 


Heating Appliances.—Christmas demand caused stocks 
to move rapidly, but the holiday trade from most accounts 
does not seem to have reached the level of other years. 
Hollow-ware items are still spotty, some jobbers carrying 
over considerable stocks which arrived at the last minute, 
while others are cleaned out. 


Schedule Material.—Porcelain has ceased to hold up the 
supply of some items as stocks are fully ample to meet the 
existing light demand. 


Storage Batteries.—Manufacturers of starting and light- 
ing batteries have made reductions in price of from 20 tv 
28 per cent, depending on type, effective Jan. 1 in general. 
One producer’s cut has a low limit of 10 per cent. Lists 
have been reduced and with them the discounts. 


Wireless.—Christmas demand for wireless equipment has 
been heavy. Individual pieces and small parts sell espe- 
cially well for making up into sets, and unit equipments 
have found a good market. Prices show little change and 
stocks are good. 


CHICAGO 


The Christmas shopping season closed with a rush of 
buying on the part of the public, although the gross money 
volume was below last year’s total. Estimates of the re- 
duction run all the way from 10 to 35 per cent. In gen- 
eral electrical goods were favored in the buying. There 
was some price cutting by retailers of tree outfits, and 
some of them were observed to be offering lighting out- 
fits below cost; but dealers finally were sold out. Sup- 
plies of heating appliances in dealers’ hands were well 
cleaned out. 

Construction is waiting for price reductions in building 
materials and possibly in the iabor market, and until some 
stability in cost is established there promises to be no 
activity. Contractor-dealers have but little to do and job- 
bers’ stocks are now well built up. The depletion of job- 
bers’ stocks a few weeks ago was so pronounced that most 
producers have been enabled to operate at capacity up to 
the present, but in the last week or two some tendency 
toward curtailment has been noted. 


Rigid Conduit.—Previously reported shortage of 3-in. and 
}-in. sizes has now been overcome, all sizes being obtair- 
able in reasonable quantities from stock. 


Non-Metallic Flexible Conduit.—Plenty of stock of all 
sizes is reported, and an expectation of reduced prices is 
noted. Factories are still producing in large quantities and 
jobber stocks are well filled. 


Flexible Armored Conductor.—Demand is light, being 
confined for the most part to replacement requirements. 
Stocks are in position to handle all requirements. No talk 
of price changes is heard, current quotation on No. 14 two- 
wire being $85 for 1,000 ft. 


Wire.——Ample stocks are on hand and consumption is 
below normal. 


Schedule Material—Ample shipments have been coming 
through from factories for some time, and, demand being 
light, jobbers’ stocks are built up to a point about as high 
as desirable. Prices are thus far firm. 


Transformers.—After the slump recorded a month ago, 
when farmers unanimously quit buying, there has been a 
gradual resumption of demand. The aggregate of orders 
placed has not been large, but a comfortable business is 
being done. Credit conditions in the Middle West are im- 
proving, which improvement should be at once reflected in 
the demand for transformers for farmers’ lines. 


Electric Heaters.—Business has been exceptionally good 
all through the fall, and factories are reported as being 
still busy. Jobbers’ stocks are not so heavy as they should 
be and orders are continually being placed. 

Electric Ranges.—Although actual sales are light inqui- 
ries are of such volume as to promise good business in the 
spring. 
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BOSTON 


In the jobbers’ field trade was well sustained until the 
close of the year. Accumulated back orders and continuous 
demands for replacing used-up material kept many houses 
busy, notwithstanding local dullness in the textile and 
other industrial lines where mills have been running on 
part time for weeks or else have been temporarily closed. 
The retail trade in electrical appliances bade fair at the 
end of last week to round out with an excellent showing. 
While the record sales of 1919 for the holiday trade were 
not reached in many cases there is good reason to believe 
that when the year’s totals and the December figures are 
compiled 1920 will display a thoroughly satisfactory vol- 
ume of business in comparison with earlier so-called normal 
years. 

Stocks have been built up by the receipt of long-delayed 
shipments, and in most lines jobbers are well prepared to 
handle the new year’s business. A general feeling prevails 
in the electrical industry that the readjustment period will 
be less trying and less prolonged than many other lines 
where prices were carried far higher. Prices last week 
showed little change, barring softening tendencies in an- 
nunciator, weatherproof and rubber-covered wire. Col- 
lections were quoted as unsatisfactory by leading jobbing 
houses last week, due to unemployment in industrial centers. 

Wire.—Rubber-covered No. 14 wire was quoted at the 
week end around $9 per 1,000 ft. in 5,000-ft. lots, with 
plentiful supplies. Weatherproof base was 20 cents to 21 
cents, and early this week lower quotations on annunciator 
wire were to be ready at the prominent jobbing houses. 
Demand is moderate. 

Motors.—Distributers report improving stocks, and one 
prominent house had on hand for immediate delivery on 
Christmas Eve single-phase and three-phase motors of 
practically all standard sizes up to about 35-hp. rating. 
Prices were firm at the end of the week, although rumors 
of a moderate reduction to be forthcoming early this year 
are circulating about the trade. 

Lamps.—Central-station buying has been excellent, and 
one leading lamp house reports that the 1920 busiaess will 
show from 25 to 40 per cent increase over the year before 
among the electric utility companies on its books. Current 
requirements are being admirably met. 

Flexible Armored Conductor.—Lfhe demand is moderate, 
with good stocks. Prices ran around $85 per 1,000 ft. on 
No. 14 single-strip at the close of last week. 

“Nail-it” Knobs.—These sell around $32 per 1,000 in 
barrel lots and are not hard to obtain. Their movement 
is rather sluggish. 

Radiant Heaters.—Protracted mild weather has helped 
sales remarkably. 

Non-Metallic Flexible Conduit.—Prices held at recent 
levels as the week closed, with ample stocks and moderate 
demand. 

Appliances.—Portable lamps, toasters, percolators and 
vacuum cleaners have moved actively in the past fort- 
night. Sharp reductions in prices have featured not a few 
retail sales, especially on portable lamps. Electricai toys 
were unusually prominent this year in the retail trade. 


ATLANTA 


Wholesale trade has reached its low ebb for the year, 
all jobbers reporting a heavy slump in the receipt of or- 
ders, due in a great measure, no doubt, to the approaching 
inventory period. The retail trade is making every ef- 
fort to reduce its inventories and is holding off on orders 
until after the first of the year. No general feeling of pes- 
simism, however, is voiced by the jobbing fraternity. On 
the other hand, their attitude is one of optimistic expec- 
tation, and they express confidence that the easing in the 
labor situation, willingness on the part of unskilled labor 
to accept a lower wage schedule and the reduction in the 
price of building material cannot but presage the return 
of building activities. Retailers who have allowed their 
stocks to reach a very low point will naturally place orders 
for replenishment during the first of the new year, and 
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things should resume a more or less normal basis early in 
the spring. 

The Federal Reserve Bank of this district states that it 
discounted $203,000,000 of agricultural paper as against 
$93,000,000 last year, which throws a light on the general 
credit situation throughout the territory. A considerable 
amount of this paper will be renewed, thus causing tight 
money for several months yet. 


Wire.—Stocks of wire are reported in first-class shape 
with the demand only fair, rubber-covered being on an 18- 
cent and weatherproof on a 20-cent base. 


Flexible Metallic Conduit.—Jobbers have allowed stocks 
to run quite low and will not reorder conduit until after 
Jan. 1. Such supplies as are on hand are moving slowly 
and factory shipments are reported good. Prices: Lots 
of 1,000 ft. to 2,500 ft., 4-in., $10.60; {-in., $13.78; 1-in., 
$24.38 per 100 ft. 


Rigid Conduit.—Stocks in general have become some- 
what spotty, shortage being reported in popular sizes of 
both black and galvanized. The demand continues to hold 
up fairly well, with a price reduction of approximately 12 
per cent. Prices: Galvanized, 4-in., $8.30; 1-in., $16.60; 
2-in., $35.50; black, 4-in., $8; 1-in., $15.70; 2-in., $34 per 
100 ft. * 

Distribution Transformers.—Several jobbers continue to 
report difficulty in obtaining satisfactory shipments in the 
popular sizes, though one house reports a fair quantity on 
hand. In general, however, the transformer situation is 
not wholly satisfactory. 


Schedule Material_——Stocks are im better shape than for 
some time past, even porcelain being on hand in sufficient 
quantities for all current demands. All material, however 
is moving slowly and no price changes are yet reported. 


Stamped Steel Boxes.—Stocks show considerable improve- 
ment for the past few weeks and, as is true of all building 
material, are moving but little. 


ST. LOUIS 


Little has occurred in electrical circles here in the last 
week, but it is thought that the end of the holiday season 
rush and the completion of inventories will be followed by 
numerous changes. The demand for staple goods continues 
to be very dull, but the sales of seasonable goods and holi- 
day specialties will bring the volume of business for Decem- 
ber to satisfactory proportions, though jobbers do not ex- 
pect to equal the December, 1919, volume. They stocked 
lightly and in most cases were able to clear off their 
shelves. A few reported shortages in some lines of ap- 
pliances. Dealers were not heavily stocked with holiday 
specialties but were able to meet a fairly good demand. 

Very little improvement can be noted in the construction 
situation. There is practically no housebuilding, and in- 
dustrial jobs are generally small and unimportant. Plans 
for spring are usually conditioned on the status of prices 
and wages at that time. Collections have shown no change, 
and an average of about sixty days continues to be the 
rule, 


Wire.—The decline in price reported last week has had 
the effect of increasing sales slightly. Supply is still in 
advance of demand, however. Contractor-dealers report an 
increase in the number of house-wiring jobs, most of them 
to be installed after the first of the year, and this also 
has speeded up sales. 


Rigid Conduit.—Jobbers’ stocks are unusually complete, 
supplies of the 3-in. and }-in. black having improved dur- 
ing the last week. The smaller sizes of the galvanized con- 
duit are a trifle spotty, but demand has slowed up so that 
it will not be long before jobbers build up their stocks of 
these. Prices remain the same, 3-in. black being quoted 
around $80 per 1,000 ft. in lots of 5,000 ft. 


Meters.—Stocks are not complete and jobbers have back 
orders on their books. Their regular customers are being 
taken care of, but deliveries to new customers range from 
one month to three and four months. Demand shows no 
indications of slowing down, 


ie te sea nei nea ti te 








JANUARY 1, 1921 


ELECTRICAL 


WORLD 67 





Motors.—Practically all sizes are easier than was the 
case six weeks ago. The sizes between 2 hp. and 15 hp. 
still remain scarcer than other sizes, but deliveries on 


these have shortened to around three months. Demand 
is quiet. There are large quantities of fractional motors 
to be had. 


Raditors.—In spite of the cold weather that has prevailed 
during the past week demand has not quickened. Sales 
are good, however. Jobbers have uniformly large stocks 
but do not anticipate any trouble in turning them over 
before spring. 

Knobs, Tubes, Cleats.—These are in good supply and can 
be shipped immediately in ordinary-size lots. Demand has 
fallen off considerably. Prices are firm. Representative 
quotations are $9.90 per 1,000 of the 3-in. x ,%-in. tubes. 

Hollow Ware.—Christmas sales were good and jobbers 
were well able to meet demand with the exception of that 
for fancy percolators and curling irons. 

Linemen’s Tools.—Jobbers have not had any on hand for 
some time, but are promising delivery in about four months. 
There are many orders on the books, but inquiries and 
new orders have slackened. 


SAN FRANCISCO 

Building permits have increased in value, for the housing 
situation requires immediate relief whatever the cost. On 
the other hand, counter business has shown a considerable 
decrease because of late buying. Collections are fair to 
good, although light Christmas buying and heavy stock 
. earried over by most dealers into 1921 will probably affect 
electrical credits and may result for several months at least 
in hand-to-mouth buying. 

Railroad shipments are coming through in good time from 
the East. Generally speaking, California crops were of the 
bumper variety during 1920. 

Line Material.—The largest electrical sales just now are 
for line material, and even heavier buying is anticipated. 
The Pacific Gas & Electric Company is the biggest customer 
of the moment. Railroad freight solicitors report many cars 
of insulators, poles and pole-line hardware in transit. 


Lamps.—Jobbers cleaned out practically all their Christ- 
mas tree outfits, and most dealers report heavy sales. 


Heating Appliances.—Radiator sales during Christmas 
week fell off. Sales of hollow ware, especially of urn-type 
percolators, were disappointingly low and will result in big 
stocks being carried over into 1921. It is frankly stated that 
present list prices are considered too high by the public, 
although virtually every upright toaster was sold and sales 
of high-priced flatirons were reported good by dealers who 
made special sales efforts. 

Household Appliances.—Washing-machine prices seem to 
be decreasing make by make, the average price on the 
cylinder model now being about $160. Sales of washers 
during the holidays fell off considerably despite special- 
inducement campaigns. Ironing-machine business also has 
decreased, but it is expected that better delivery and a 
better knowledge of the line will culminate in 1921 sales 
that will run higher as compared with washer sales. 


Ranges.—Range sales are slower. No special effort is 
being made now to sell ranges by the power companies, 
although expert solicitors will probably be active about 
March, when much new power will be available. Factory 
deliveries are much better, and the completion of orders on 
file has resulted in fair stocks on the Coast. 


SEATTLE—PORTLAND 


With but very few exceptions both jobbers and dealers 
in Seattle and the Puget Sound district report holiday 
electrical sales the lightest in years despite united efforts 
to accelerate them. The movement in hollowware, par- 
ticularly percolators, toasters, flatirons, etc., was compara- 
tively satisfactory, but not nearly so heavy as could have 
reascnably been expected. Vacuum cleaners and sewing 
machines just prior to the holidays showed a spurt, but even 
thesé sales fell far below original expectations. The move- 


ment of washing machines, generally speaking, was very 
disappointing; in fact, the volume of sales usually at- 
tributed to the Christmas season did not materialize. At 
present the electrical business, from both the jobbers’ and 
the dealers’ standpoint, is exceptionally dull. Stocks, as 
a whole, are in first-class shape, and in spite of rumors of 
price reduction affecting all electrical merchandise there 
have been no changes worth mentioning, with exception of 
rubber-covered wire, for several weeks. 


Motors.—Inquiries from lumber mills and small industrial 
plants prior to the holidays have not resulted in the orders 
anticipated. Apparently prospective buyers are awaiting 
price declines, which jobbers predict will be very slow in 
coming. Shortage of fractional sizes is gradually being 
overcome, and at present stocks of all sizes are in fair 
shape. Demand for smaller sizes is fair, but the larger 
types are not moving. 

Lamps.—The market is in fairly good condition, and both 
jobbers and dealers express satisfaction over the season’s 
business to date. Movement of industrial types is at a 
minimum, most of the activity being in residential types. 

Conduit.—Demand, owing to negligible amount of new 
construction, is very light and jobbers have accumulated a 
considerable stock of popular sizes. 

Vacuum Cleaners.—A comparatively heavy movement was 
experienced just prior to Christmas, and both jobbers and 
dealers expressed considerable satisfaction, considering rul- 
ing conditions. 

Wire.—Rubber-covered wire is still tending downward. 
Owing to very light demand along all lines stocks are ac- 
cumulating. It is believed actual demand will not mate- 
rialize until late spring and that the peak of demand will 
not be reached before next fall. 


Schedule Material_—There is scarcely any call, and ac- 
cordingly complete stocks are accumulating. There has 
been no definite change in prices recently. 


SALT LAKE CITY—DENVER 


Jobbers report stocks considerably heavier this year than 
in the corresponding period of 1919. Dealers, however, are 
not so abundantly stocked. Both conditions are partly ex- 
plained in that dealers have been placing orders charily, 
showing a tendency in the past few months to order from 
their jobbers in extremely small consignments. As the 
year comes to a close electrical firms find themselves well 
stocked in practically all lines with factories well caught 
up in their orders. There is no intimation of a general 
recession in prices except in products manufactured from 
steel and copper. Conduit is selling at a considerably lower 
figure than it was a few months ago, and so is copper 
wire. No reduction is given on prices of appliances, and 
factories report that none can be expected in the imme- 
diate future. Manufacturers of washing machines and 
vacuum cleaners are guaranteeing stable prices to April 1 
and some even to July 1. 

Jobbers believe that a general price recession would not 
only be practicable from the manufacturer’s point of view 
but also beneficial to the trade. The opinion is held in 
some quarters that present prices of washers and cleaners 
are unduly inflated, including certain fictitious values. 
Credit conditions continue unimproved and there are no 
positive indications that they will grow better after the 
new year is launched. Improvement along these lines in 
the Intermountain West waits upon federal legislation 
looking to the protection of the sheep, cattle and agricul- 
tural industries. 

Motors.—F actories have almost caught up on orders. The 
demand is good, especially for pumping motors. 

Lamps.—All dealers report stocks ample and demand 
brisk. Deliveries are good. 

Conduit.—There is a tendency in some quarters to ac- 
cumulative overstocks. The demand is light, since the build- 
ing season is practically over. 

Wire.—Prices are down to the bottom and deliveries are 
reported good. 

Schedule Material_—Irices remain exceedingly high. This 
is the off season and the demand is very light. 
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Fire Does Not Halt Line Material 
Company 


A report from L. E. Hendee, vice- 
president of the Line Material Com- 
pany, South Milwaukee, Wis., states 
that the recent fire which wiped out 
the office did not halt the company’s 
operations. All vital records were 
found intact in the safes, while the op- 
erating plant was undamaged. Mr. 
Hendee states that the company is gal- 
vanizing and shipping material. 


Ward Production Department 
Not Sold 


A statement has been received from 
P. H. Ward, president of the Ward Elec- 
tric Company, Philadelphia, to the ef- 
fect that there is no truth in the rumor 
that it has sold the manufacturing 
branch of its business to the Machen 
Electrical Manufacturing Company. Mr. 
Ward states that the error arose 
through negotiations between the 
Machen company and the Ward- 
Stoddard company, which formerly 
manufactured push-button switches for 
the Ward Electric Company. 


Wesche Electric Plans to Increase 
Production 


Announcement has been received from 
the B. A. Wesche Electric Company, 
Cincinnati, Ohio, manufacturer of mo- 
tors and similar apparatus, to the effect 
that it is moving to another location, 
where it will have about 50,000 sq.ft. 
of production space and more ma- 
chinery. This, it is stated, will enable 
the company to manufacture on a 
larger scale, increasing production sev- 
eral times over. The company expects 
to be located and operating by Feb. 1. 


Pacific Coast Motor Pioneers 
Reorganized 


The U. S. Electrical Manufacturing 
Company of Los Angeles has recently 
reorganized through tue affiliation of 
the interests of H. G. Steele, formerly 
vice-president of the Pittsburgh Trans- 
former Company, and C. E. Johnston 
of Los Angeles, Cal., vice-president of 
the U.S. Electrical Manufacturing Com- 
pany. Mr. Steele, who is now the presi- 
dent of the U. S. Electrical Manufac- 
turing Company, resigned from the 
Pittsburgh Transformer Company in 
the summer of 1919. 

The U. S. Electrical Manufacturing 
Company, which is the pioneer manu- 
facturer of electrical motors in the 
West, has been in existence for twelve 
yeiirs and now does a business of more 
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Devoted to the Business Side of Manufacturing, Distribution 
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than $2,000,000 annually. It is under- 
stood that plans for enlarging the busi- 
ness and the building of an additional 
factory are being made. 


Star Brass Changes Name 


In order that its name shall conform 
more nearly with the nature of its 
products, the Star Brass Works, 3114- 
26 Carroll Avenue, Chicago, manufac- 
turer of spray cooling systems, paint- 
ing and spraying machinery, has 
changed its designation to the Binks 
Spray Equipment Company, effective 
Jan. 1. Announcement is also made of 
the completion of a new plant and an 
office extension. Provision is made for 
new salesrooms, testing laboratories 
and increased manufacturing facilities. 


Recommendations on Bluebird 
Claims 

Receivers of the Bluebird Manufac- 
turing Company, St. Louis, Mo., have 
filed a report in the Circuit Court in 
St. Louis showing the amount of claims 
against the corporation and making 
recommendations in regard to them. 
They recommend the allowance of 
claims totaling $839,777.22, referring to 
a special master another group of 
claims, totaling about $50,000, and the 
disallowance without prejudice of the 
claim of W. S. Ireland, former presi- 
dent of the company, for $4,603.87, 
based on expenses incurred by him in 
connection with the sale of the company 
to the Davis Sewing Machine Company 
of Dayton, Ohio. 

One of the claims indorsed is that of 
J. B. Heydt for salary due him as an 
officer of the company. The receivers 
say that the salary should be paid with 
$2,154.50 in cash and the balance, $17,- 
688.21, in preferred stock. The claim 
of James L. Coffield was reduced trom 
$60,000 to $2,400. 

The receivers report in favor of dis- 
allowing other claims amounting to ap- 
proximately $78,000, including one of 
$73,659.18 by the Gardner Advertising 
Company, on the ground that they are 
not just. The receivers are J. H. Con- 
rades, Benjamin Brinkman and Thomas 
Mellow. Henry A. Rosskopf was ap- 
pointed by Judge Falkenhainer as spe- 
cial master in the case. 


Universal Line to Go on Eight- 
Hour Day 


Landers, Frary & Clark, manufac- 
turers of the Universal line of electrical 
appliances and other metal lines, ac- 
cording to reports from New Britain, 
Conn., will operate on an eight-hour 
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basis by the first of the year. Several 
departments, it is reported, have been 
operating on this schedule for a couple 
of weeks. 


New Departure Wins Patent Suit 


Decision has been handed down by 
Judge Garvin in the United States Dis- 
trict Court granting a decree in favor 
of the New Departure Manufacturing 
Company, Bristol, Conn., in its suit 
against the Rockwell-Drake Corpora- 
tion, the Marlin Rockwell Corporation 
and A. F. Rockwell, former president 
of the New Departure company. The 
court enjoined the defendants from 
manufacturing and selling double-row 
ball bearings which infringe and or- 
dered it to render an accounting. 

The validity of the patent was con- 
ceded, and the defendants admitted 
manufacturing thegbearings covered by 
it. The issue was the construction of 
a contract claimed by the defendants 
as grantinggcertain rights to manufac- 
ture the bearings in question. In de- 
ciding the case the court held that the 
contract was not violated. 


Apex Prices Guaranteed to June 1 


The Apex Appliance Company, Oak- 
land, Cal., has announced that it will 
guarantee all dealers and customers 
against any decline in price up until 
Ju.e 1, 1921. Even then “it is prob- 
lematical,” the announcement reads, “if 
there will be any decline.” This action 
is taken in order to impress upon the 
trade that there is no foundation for 
the prevailing opinion that Apex washer 
and ironer prices are coming down. 


Westinghouse 1921 Fans Join 
All-Black Group 


With its 1921 line the Westinghouse 
Electric & Manufacturing Company 
joins the group of manufacturers fav- 
oring the all-black fan. A dull-black 
finish for the blades and guards as well 
as the motor and base is the feature 
of the Westinghouse line. Previously 
the blades and guards were highly pol- 
ished brass, coated with a transparent 
lacquer. The Westinghouse six-blade 
fans will be discontinued this year. 


Otis Elevator Plants Operating 
Near Normal 


Plants of the Otis Elevator Company, 
it is reported, are now being operated 
near normal on the accumulation of 
orders which were piled up earlier in 
the year when bookings were more 
than double plant capacity. For the 
past three months, it is understood, 
orders have been falling off, but the 
company is optimistic and believes that 
new construction cannot be held back 
in spite of declines in other markets. 


Intermountain Electric’s Annual 
Sales Convention 


The annual sales convention of the 
Intermountain Electric Company was 
held at the Commercial Club, Salt Lake 
City, from Dec. 6 to 11 inclusive, 
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of the features of the convention was 
a two-day series of demonstrations and 
lectures by representatives of the West- 
inghouse Electric & Manufacturing 
Company and the Westinghouse Lamp 
Company, known as the “Better Mer- 
chandising Shows.” 

Among the principal speakers at the 
convention were Lafayette Hanchett, 
president, and C. B. Hawley, vice- 
president and general manager of the 
Intermountain Electric Company. Fac- 
tory representatives of a number of the 
large electrical and automobile acces- 
sory companies were in attendance at 
the convention. C. C. Campbell, sales 
manager, had charge of the program. 

The Requa Electrical Supply Com- 
pany, Rochester, N. Y., has increased its 
capital stock from $50,000 to $100,000. 


The Wateree Electric Company, Jer- 
sey City, N. J., has filed notice of in- 
crease in capital stock from $7,500,000 
to $30,000,000. 


The Capital Lampagraph Company, 
St. Louis, is planning to remove its 
main offices to Chicago. It also con- 
templates establishing a new plant at 
Indiana Harbor, Ind. The company man- 
ufactures electric lighting equipment, 
electrically operated phonographs, ete. 

The Louisville Electric Manufactur- 
ing Company, 660 South Second Street, 
Louisville, Ky., has awarded contract 
for the erection of a one-story plant, 
60 ft. x 150 ft., for the manufacture of 
portable electric tools. 

The Exide Battery Depots, Inc., 101 
West End Avenue, New York City, a 
subsidiary of the Electric Storage Bat- 
tery Company, Philadelphia, has filed 
plans for the erection of a two-story 
building at Spring and Clark Streets, 
to cost about $115,000. 


The Tubular Woven Fabric Company, 
Pawtucket, R. I., will open a Pittsburgh 
office in charge of Gray Jones, for- 
merly of the Cutler-Hammer Company. 
This is effective Jan. 1, 1921. 

The Conveyors’ Corporation of Amer- 
ica, Chicago, announces the appoint- 
ment of the Hallidie Machinery Com- 
pany, L. C. Smith Building, Seattle, 
Wash., as its representative in Wash- 
ington and Oregon. The Hallidie com- 
pany is twenty years old. Philip Rowe 
is president, W. S. Dyson vice-presi- 
dent, Archie Mclean secretary, and 
George Henderson treasurer. 

The American Brass Products Com- 
pany, Pottstown, Pa., has filed notice of 
increase in capital stock from $150,000 
to $250,000. 

The Howell Electric Motors Company, 
Howell, Mich., is planning to double 
the output of its plant within the next 
few months. The company recently in- 
creased its capital stock by $250,000. 

The Rumsey Electric Company, 1007 
Arch Street, Philadelphia, in celebra- 
tion of its twenty-fifth birthday, has 
issued a thirty-two-page booklet show- 
ing by illustrations the officers and per- 
sonnel of the company and the various 
departments of its organization. 
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The Frank H. Stewart Electric Com- 
pany, Old Mint Building, 37-39 North 
Seventh Street, Philadelphia, has pub- 
lished a 667-page catalog, No. 22. De- 
scriptions of the chief characteristics 
of the various articles listed are given 
as a feature of the publication of this 
twenty-five-year-old supply jobber. 





Foreign Trade Notes 





ELECTRIC HEATING IN AYLESBURY, 
ENGLAND.—The housing committee of the 
Borough of Aylesbury has decided that 
electrical heating apparatus shall be _ in- 
stalled in the bedrooms of houses that are 
now being erected. 


PROPOSED POWER DEVELOPMENT 
IN PUNJAB, INDIA. — Plans are under 
way for development of a_ hydro-electric 
plant in the chief centers of Punjab. The 
Punjab Hydro-Electric and Industries <As- 
sociation has been organized with head- 
quarters at Delhi, and negotiations are 
under way for supplying electricity § at 
Rawalpindi, Multan, Lyallpur, Jullundur, 
Sialkot and Gujranwala. The association 
contemplates developing electric power on 
four canal falls, to be operated as one sys- 
tem, which will supply electricity in con- 
siderable area of country north of the 
Chenab River. 


PROPOSED HYDRO-ELECTRIC DE- 
VELOPMENT IN PORTUGAL.—The Por- 
tuguese Minister of Commerce, it is reported, 
has appointed a commission to study the 
matter of utilizing the water powers of the 
rivers of Portugal for the purpose of fur- 
nishing hydro-electric power for railway, 
industrial and lighting purposes. The pro- 
posed project would involve an extensive 
system of dams, with a view to conserving 





water from the winter rainfall to last 
through the summer. Two engineers, Sen- 
hores Fernando de Souza and Vicente 
Riberio, have been nominated by the rep- 
resentatives of the Portuguese National 
Railways to sit with the commission. 


BRITISH EXPORT 
The export register of the Federation of 
British Industries has been published by 
that federation, 39 St. James Street, Lon- 
den, S. W. Among the 650 pages are given 
the federation’s constitution, aims, etce., 
of members with their manufactures classi- 
fied, and advertisements. 


THE AMERICAN CHAMBER OF COM- 
MERCE IN LONDON, 8 Waterloo Place, 
Pall Mall, London, S.W.1, England, has 
issued a year book of this chamber for 
1920, in which are listed the names, 
addresses and business classification of 
more than 1,000 American and British firms, 
including electrical manufacturers, inter- 
ested in developing business between the 
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two countries. 

ELECTRIC PLANT AT EVANS BAY, 
NEW ZEBALAND.—The City Council of 
Wellington, New Zealand, contemplates a 


number of improvements, among which are 


the erection of an electric power station, 
tramway extensions, new csr sheds and 
ears, to cost about £664,887, 

DEMAND FOR ELECTRIC LIGHTING 


EQUIPMENT IN NETHERLANDS 
INDIES.—Trade Commissioner 
Fowler reports that there 
mand for electric lighting installations up 
to 40 kw. for estates, sugar factories, ma- 
chine shops and other industries in the 
Netherlands East Indies. Small lighting 
sets of 50-lamp and 100-lamp capacity are 
also selling as rapidly as they can be im- 
ported for residences and the smaller plan- 
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tations. Lists of engineering and machinery 
importing houses handling this business 
have been prepared and placed on file in 


Bureau of Foreign and Domestic Commerce. 


WATER-POWER DEVELOPMENT IN 
NEW ZEALAND. —Tenders have been 
asked for equipment for the initial installa- 
tion at the new hydro-electric generating 
station at Lake Monowai, Southland, New 
Zealand, consisting of two 3,000-kw. units, 
together with accessory equipment. The 
plans provide for an ultimate capacity of 
six 3,000-kw. units. A set of specifications, 
drawings and tender forms covering this 
installation has been placed on file for con- 
sultation at the New Yok oflice of the 
Bureau of Foreign and Domestic Commerce, 
Department of Commerce, 734 Custom 
House, New York City. A brief description 
of the equipment may be obtained from any 
of the bureau’s district and c»-operative 
offices by reauesting circular Fi-194 








ELECTRIC MANUFACTURING BUSI- 
NESS IN GERMANY.—A survey of the 
situation of the electric manufacturing in- 
dustry in Germany recently made by a 
director of the Siemens-Schuchert Company, 
one of the largest electric engineering and 
construction firms in Germany, shows that 


in 1920 not more than 30 per cent of 
pre-war production of high-tension cables 
will be turned out The condition in the 
Wire, motor and instaliation industries is 


also bad. But few orders are being placed 
for power-plant equipment, the owners ap- 
parently being uneasy over the question of 
socialzation. In 1919, 70,000,000 marks’ 
worth of lamps were produced. Before the 
war 50 per cent of Germany’s production 
was exported, but at present less than 25 
per cent is exported. Foreign competition, 
it is said, is much keener than before the 
war, 


Foreign Trade Opportunities 








Following are listed opportunities to entet 
foreign markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
Commefce, Washington, by mentioning the 
number. 

An engineering and trading company in 
India (No. 34,156) desires to be placed in 
communication with manufacturers of di- 
rect and semi-indirect lighting fixtures, 
switches, motors, farm-lighting plants, fans 
and heating appliances, etc. 


An American residing in India (No. 34,- 
162) desires to receive catalogs and ap- 
proximate prices on Diesel oil engines of 
from 100 hp. to 1,500 hp. or more, both 
in two-cycle and four-cycle types, these 
to be considered for both industrial plant 


and central-station service. 


The manager of a mercantile company 
in China (No. 34,164) is in the United 
States and desires to purchase and to se- 
cure*an agency for the sale of electrical 


goods, ete. 

The managing director of an 
company in India (No. 34,168) 
receive catalogs and general information 
for the purchase of modern electrical hos- 
pital equipment, both for electric treatment 
and for signaling, communication, etc., and 
also of electric passenger elevators. 

A trading company in India (No. 
desires to secure catalogs and 
from manufacturers only of 
electric ceiling fans for 220 
volts, and also of electrical 
toys. 


engineering 
desires to 


34,171) 
quotations 
direct-current 
volts and 110 
novelties and 


New Apparatus and Publications 


ELECTRIC FURNACE. — The 
(Mich.) Electric Furnace Company, 
a fourteen-page illustrated 
ing its rocking electric 
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FURNACE.—The Industrial 
Furnace Company, Chicago, has 
supplement C to bulletin 40, on 
are furnaces. 


THERMOSTATIC METAL—The H. A. 
Wilson Company, 97 Chestnut Street, New- 
ark, N. J., is circulating a book entitled 
“Wilco Thermostatic Metal,” in which it 
describes the special process o the man- 
ufacture and the uses af thermos utig metal. 


{POWER TRANSMISSION.—The _ Bald- 
win Chain & Manufacturing Company. 
Worcester, Mass., has issued catalog F. 
covering its power transmission chains and 
sprockets, including roller chains, block 
chains, special chains, sprockets, et: The 
company has issued bulletin No. 14, de- 
seribing the selection of a chain drive and 
also bulletin No. 17, giving data on 
sprockets for roller and block chains. 


POWER PLANT SPECIALTIES. — The 





Plant Engineering & Equipment Company, 
192 Broadway, New York City, has issued 


a twenty-page catalog covering its “‘Peeco” 
specialties, including steam traps, separa- 
tors, strainers, regulating devices, blowers, 
steam and electric pumps, meters, etc. 


ELECTRICAL TESTING INSTRU- 
MENTS. “Hunting Down Electrical 
Troubles” is the title of a pamphlet issued 
by the Burton-Rogers Company, 755 Boyl- 
ston Street, Boston, sales department for 
Hoyt electrical instruments, describing the 
use of the rotary meter, cell tester, cad- 
mium meter and magneto tester in locating 
difficulties on storage-battery systems. The 
company has also issued a small pamphlet 
entitled “The Cadmium Test,” describing 
in detail the reason and method of makins 
the Cadmium test on storage batteries 
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ELECTRICAL INSTRUMENTS. — The 
surton-Rogers Company, 755 Boylston 
Street, Boston, Mass., sales department for 
the Hoyt electrical instruments, has issued 
a eatalog of Hoyt electrical instruments, 
including dashboard, miniature switchboard, 
large switchboard and portable instruments. 

OILERS. — The Eagle Manufacturing 
Company, Wellsburg, W. Va., has issued 
catalog No. 20, covering its different types 
of oilers. 

ELECTRIC ARC WELDING.—The U. S. 
Light & Heat Corporation, Niagara Falls, 
N. Y., has issued bulletin 700, entitled 
“Electric Are Welding,” in which it de- 
scribes “USL” arc-welding machinery. 

PORTABLE LAMPS.—The Empire Lamp 
& Brass Manufacturing Company, 426 South 
Clinton Street, Chicago, has issued catalog 
No. 60, in which it describes and illustrates 
its different types of portable’ electric 
lamps. 

SMALL TURBO-GENERATOR 
The General Electric Company, Schenec- 
tady, N. Y., has published bulletin No. 42,- 
010A, which supersedes bulletin No. 42,010, 
describing and illustrating the small Curtis 
steam-turbine generating sets. These gen- 
erating sets have a capacity of 100 kw. to 
300 kw. and are mounted on a common base 
with turbine and gearing. 


SETS.— 


New Incorporations 


THE GREENVILLE (N. C.) STORAGE 
BATTERY COMPANY has been incorpo- 
rated with a capital stock of $50,000 by 
W. G. Downing, W. T. Bryan and J. K. 
Vroctor. The company proposes to manu- 
facture storage batteries. 

THE MARSHFIELD FARM ELECTRIC 
COMPANY, Marshfield, Wis., has been in- 
corporated by R. T. Finucane, J. P. O’Con- 
nell and J, P. Adler. The company is 
capitalized at $20,000 and proposes to manu- 
facture electric generating units and appur- 
tenances for farms and isolated plants. 

THE FENNIMORE (WIS.) PRAIRIE 
ELECTRIC & POWER COMPANY has 
been incorporated with a capital stock of 
$25,000 by R. M. Orchard, Anton Eisele and 
Emil Schwer. 

THE SPRECHER 
COMPANY, Milwaukee, 
corporated with a capital 
manufacture lighting fixtures. 
porators are R. J. Piehler, A. 
and Peter W. Sprecher, 
Milwaukee Gas & Electric Fixture Com- 
pany, 1910 Fond du Lac Avenue. 

THE ADELPHI LIGHTING FIXTURE 
COMPANY, Brooklyn, N. Y., has been in- 
corporated with a capital stock of $5,000 
by L. Newman, J. Fenner and I. Barnett, 
1379 St. John’s Place, Brooklyn, N. Y. 

THE WRANGELL MINING, PULP & 
POWER COMPANY, Wrangell, Alaska, has 
been ineorporated by William D. Grant, 
Donald Sinelair and others. The company 
is capitalized at $1,000,000 and proposes 
to supply electricty for mining purposes, 

THE INSTANTO ELECTRIC COM- 
PANY, Maysville, Ky., has been incorpor- 
ated with a capital stock of $25,000 by 
Kk. H. Knapp, Clement Finch and Andrew 
Clooney. The company proposes to manu- 
facture electrical devices. 

THE A. J. FELZ COMPANY, Boston, 
Mass., has been incorporated by S. Felz, 
Hyde Park; E. M, Dangel and Morris 
Linsky. The company is capitalized at 
$5,000 and proposes to manufacture elec- 
trical equipment and supplies. 

THE GENERAL RESEARCH CORPOR- 
ATION, Providence., R. L, has been incor- 
porated by Patrick P. Curran, Henry C. 
Hart and Karl Farkas, 147 Wheeler Av- 
enue, Cranston, R. I The company is capi- 
talized at $300,000 and proposes to manu- 
facture electrical specialties. 

THE EF. A. KOENEMAN 
COMPANY, East St. Louis, Ill, has been 
chartered with a capital stock of $206,000 
by Charles C. Koeneman, C. H. Chapline 
and Albert G. Ziesk, 214 Collinsville Av- 
enue, East St. Louis, IIL The company 
proposes to manufacture electrical devices, 
etc. 

THE NEW ENGLAND PRODUCTS 
COMPANY, INC., Mianus, Greenwich, 
Conn., has been incorporated with a capital 
stock of $300,000 to manufacture ma- 
chinery, electrical equipment, ete. The in- 
corporators are: B. L. Marsh, G. G. 
Knowles and C. F. Hoyt, 307 Atlantic 
Street, Stamford, Conn. 

THE W. J. McNELLIS COMPANY, 
Waterbury, Conn., has been chartered by 
PD. J. Stevens, J. J. and W, J. McNellis, 194 
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Grand Street, Waterbury. The company is 
capitalized at $75,000 and proposes to man- 
ufacture electrical equipment. 

THE ELECTRIC POWER EQUIPMENT 
CORPORATION, Trenton, N. J., has been 
incorporated with a capital stock of $25,- 
000 to manufacture electrical equipment. 
F. W. Dinsmore, 709 Greenwood Avenue, 
is treasurer. 

THE J. C. BOGGS MOTOR & 
COMPANY, Lewisberg, W. Va., has been 
incorporated by J. C. Boggs, John A. Little- 
page, Lewisberg, and W. A. Charleton, 
Hinton, W. Va. The company is capitalized 
at $50,000 and proposes to manufacture 
automobile lighting equipmént and other 
accessories, 

THE GOLD SEAL STORAGE BATTERY 
COMPANY, Green Bay, Wis., has been in- 
corporated by F. J. Mankin, Kk. J. Bolza and 
T. J. Best. The company is capitalized at 
$300,000 and proposes to manufacture 
storage batteries. 

THE WINNSBORO (TEX.) LIGHT & 
ICE COMPANY has been incorporated by 
Mrs. K. A. Campbell, R, C. Campbell and 
Mrs. J. W. Rhone. The company is capital- 
ized at $60,000 and proposes to erect an 
electric light plant and ice factory. 
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Notes on United States Patents 
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(Issued Dec. 7, 1920) 

1,361,991. SysTeM oF ConTROL; Rudolf E. 
Hellmund, Swissvale, Pa. App. filed Aug. 
11, 1917. Railway-vehicle motors. 

1,361,992. SysTeEM OF CoNTROL; Rudolf E. 
Hellmund, Swissvale, Pa. App. filed Aug. 
11, 1917. Electric railway vehicles. 

1,361,993. System orf CoNnTROL; Rudolf E. 
Hellmund, Swissvale, Pa. App. filed Sept. 
7, 1917. Booster. 

1,361,994. System or ContTrROL; Rudolf E. 
Hellmund, Swissvale, Pa. App.__ filed 
Sept. 7, 1917. Electric railway vehicles. 

1,861,995. SysteEM oF ConTrROL;: Rudolf 
E. Hellmund, Swissvale, Pa. App. filed 
Oct. 13, 1917. Automatic regulation of 
electric-vehicle motors. 

1,362,007. BrusH Howper; Herbert G. 
Jungk, Pittsburgh, Pa. App. filed Oct. 8, 
1917. Cannot move. 

1,362,008. TELEPHONE 
Kane, Detroit, Mich. 
1919. Radio. 

1,362,018. CELL Post AND METHOD OF 
MOUNTING SAME; Warren P. Loudon, 
Niagara Falls, N. Y. App. filed Jan. 26, 
1918. Prevents escape of electrolyte. 

1,362,020. ‘TELEPHONE SysTEM; Alben E. 
Lundell and Edgar H. Clark, New York, 
N. Y. App. filed Dec. 10, 1917. Auto- 
matic. 

1,362,029. COoMMUTATOR CYLINDER; 
ter B. Mills, East McKeesport, Pa. 
filed Dec. 8, 1917. End connector. 

1,362,049. EXPLOSION-PROOF DEVICE FOR 
ELECTRICAL APPARATUS; Charles W. Star- 
ker, Pittsburgh, Pa. App. filed Aug. 30, 
1916. Pressure valve. 

1,362,059. SLECTRIC CONDENSER; Philip 
Thomas, Edgewood Park, Pa. App. filed 
Sept. 28, 1917. Outer layers protected. 

1,362,060. Evectric HEATER; Frank Thorn- 
ton, Jr., Mansfield, Ohio. App. filed June 
29, 1918. Radiant. 

1,362,072. MAGNETIC ORE SEPARATOR: Horace 
W. Arnold, Vancouver, Wash. App. filed 
Nov. 17, 1917. Drum type. 

1,362,081. DOUBLE-FREQUENCY DISTRIBUT- 
ING SYSTEM; Lewis W. Chubb, Edgewood 
Park, Pa. App. filed Jan. 10, 1917. Over 
common mains. 

1,362,082. MANUFACTURE OF CoPpPpER PLATES 
FOR PROCESS PRINTING; Sherard O. Cow- 
per-Coles, Sunbury-on-Thames, England. 
App. filed March 15, 1920. Electrolytic. 

1,362,084. ELectricAL CoMMUTATOR: Rich- 
ard S. Dahl, Charlottenlund, Copenhagen, 
Denmark. App. filed Oct. 27, 1919. Core 
of insulating material. 

1,362,096. TELEPHONE System; Charles L. 
Goodrum, New York, N. Y. App. filed 
April 24, 1917. Telephone and telegraph 
messages transmitted simultaneously. 


RECEIVER: John C, 
App. filed Oct. 21, 


Ches- 
App. 
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1,362,126. TELEPHONE SYSTEM; William H. 
Matthies, Hackensack, N. J. App. filed 
Feb. 20, 1917. Control of signaling. 

1,362,138. INDUCTION CoIL; Edward J. 
Pratt, New York, N. Y. App. filed Nov 
15, 1917. Repeating coil. 

1,362,140. CARBON HOLDER; Harold OD. 
Regar, Reading, Pa. App. filed Dec. 13, 
1919. For use in are lamps. 

1,362,159. COMPOSITION FOR ELECTROLYTES 
FOR ELECTRICAL ETCHING; Joseph Henry 
Weeks, Rutledge, Pa. App. filed April 4, 
1917. Formulas, 

1,362,166. PROCESS FOR 
FROM ORES; Frederick 
Mont. App. filed 
mixed ores. 

1,362,206. ELECTROLIER STRUCTURE; Robert 
J. Ward, Philadelphia, Pa. App. filed 
Jan, 17, 1920. Ornamental fixture for 
connecting table lamps, vacuum cleaners, 
etc, 

1,362,221. COMPENSATING WIRE SUPPORT; 
Charles C. Blackmore, Dayton, Ohio. 
App. filed June 7, 1918. Spring takes up 
Slack on telephone line. 

1,362,227. CIGAR LIGHTER; Dudley  B. 
Clark, Bemus Point, N. . App. filed 
Aug. 6, 1920. Electrically heated. 

1,362,289. STORAGE-BATTERY SEPARATOR ; 
Daniel A. Grieb, Indianapolis, Ind. App. 
filed May 24, 1920. Slotted sheet. 

1,362,294. ELECTRIC STORAGE 3ATTERY ; 
Edward Hacking, Central Falls, R. L 
App. filed Dec. 17, 1919. Lead plates 
and sulphuric acid. 

1,362,295. ELECTROLYTE FOR ELECTRIC STOR- 
AGE BATTERIES; Edward Hacking, Central 
Falls, R. I. App. filed Dec. 17, 1919. 
Pumice combined with sulphuric acid. 

1,362,301. MotTor-CONTROL SYSTEM; Walter 
L. Hamilton, Holyoke, Mass. App. filed 
June 17, 1920. For paper-machine motors. 

1,362,303. ELEcTRIC_INCANDESCENT LAMP; 
Francis Harrison, London, England. App. 
filed July 8, 1919. Means for placing 
the filament. 

1,362,337. PROTECTIVE DeEvICcE; David TT. 
May, New York, N. Y. App. filed Oct. 23, 
1918. Telephone arrester. 

1,362,349. NoN - ARCING COMMUTATING - 
SwitcH Device; Louis Paulero, Peters- 
burg, Va. App. filed July 22, 1915. For 
electric hammers, ete. 

1,362,351. ELectric HEATING DEVICE; Wil- 
liam A. Rankin, Chicago, Ill. App. filed 
Aug. 15, 1918. Ribbon adapted to be 
stitched. 

1,362,356. 


EXTRACTING ZINC 
Laist, Anaconda, 
Jan. 5, 1920. From 


INSTANTANEOUS ELECTRIC WATER 
HEATER; Louis J. Schneider, Milwaukee, 
Wis. App. filed March 15, 1920. Con- 
trollable by flow of water. 

1,362,358. AUTOMATIC CONTROLLER CUT- 
OvuT; Greer M. Shearer, Chicago, Ill. App. 
filed Feb. 17, 1917. For cranes, hoists, 
elevators, bridges, ete. 

1,362,359. SEGREGATED DRIVE FOR PAPER 
MACHINES AND THE LIKE; Newton Shut- 
tleworth, Rugby, England. App. filed 
Sept. 2, 1920. Sections run in fixed but 
adjustable-speed relationship. 

1,362,375. WINDING FoR ELECTRICAL AP- 
PARATUS; Magnus Unger, Pittsfield, Mass. 
App. filed July 16, 1918. Oil will thor- 
oughly permeate. 

1,362,380. ELECTRICAL SYSTEM FoR AéRO- 
PLANES AND THE LIKE; Lionel M. Wolff- 
sohn, Weehawken, N. J. App. filed March 
13, 1917. Small weight. 

1,362,383. APPARATUS FOR WIRELESS TELE- 
GRAPHY AND ‘TELEPHONY; William E. 
Beakes, New Orleans, La. App. filed 
April 19, 1919. Reduces effect of static. 


1,362,386. IGNITION SYSTEM; Joseph Bijur, 
New York, | i es App. filed June 7, 
1919. Hot ignition spark. 


1,362,388. HIGH-TENSION INSULATOR; Fran- 
cis O. Blackwell, Englewood, N. J. App. 
filed July 17, 1915. Suspension insulator. 


1,362,432. FLASHLIGHT ATTACHMENT FOR 
FIREARMS; Cora M. Masters, Clarkton, 
N. C. App. filed Jan. 24, 1918. Hung 
below barrel. 


1,362,452. Moror ATTACHMENT; Walter B. 
Uffert, Rochester, N. Y. App. filed Jan. 
28, 1919. Automatically stopping when 
bearings become worn. 


1,362,464. TELEPHONE ATTACHMENT: Charles 
Baum and Edgar H. Talbert, Washing- 
ton, D. C. App. filed Oct. 10, 1917. Lever 
released by insertion of coin. 


1,362,491. AUTOMATIC WELDING MACHINE; 
Otis A. Kenyon, New York, N. Y. App. 
filed Sept. 13, 1919. Feed mechanism. 


1,362,492. VARIABLE-REACTANCE REACTOR; 
Friend H. Kierstead, Pittsfield, Mass. 
App. filed March 27, 1920. For con- 
trolling Birkland-Eyde arc furnace. 
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1,362,497. TURBINE-DRIVEN SET; William 
J. A. London, Springfield, Mass. App. 
filed Sept. 13, 1917. Short length. 

1,362,543. DyYNAMO-ELECTRIC MACHINE CON- 
STRUCTION; Adolph E. Seinceke, Cincin- 
nati, Ohio. App. filed Feb. 3, 1917. End- 
ring connection, 

1,362,553. APPARATUS FOR CONTROLLING 
ELeEctrRIic Circuits; Gustaf F. Bagge, 
New York, N. Y. App. filed May 15, 1915. 
Flasher sign. 

1,362,554. STrorAGE Batrery; James Bal- 
zano, New York, N. Y. App. filed Nov. 
20, 1919. Simultaneously charged and 
discharged. 

1,362,574. LicHt EXTINGUISHER FOR ARC 
LAMPS; Elmer A, Sperry, Brooklyn, N. Y. 
App. filed May 5, 1916. For preventing 
afterglow. 

1,362,575. Feepinc MECHANISM FoR SEARCH- 
LIGHTS; Elmer A. Sperry, Brooklyn, 
N. Y. App. filed Feb. 7, 1917. Electrode 
holders. 


Construction 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 


Peeeeeseseeeeeseceeceescecesessesseseseg® 





SCCCSSE Coc cesSeeeeeteeeeases esesecacase 


New England States 


BIDDEFORD, ME.—The Biddeford & 
Saco Water Company contemplates. the 
expenditure of $30,000 for replacing steam 
power with electricity at the pumping sta- 
tion. Steam power will be used as an 
auxiliary. 

MONROE, N. H.—The Grafton-Caledonia 
Power Company of this place contemplates 
the development of electric energy to supply 
Monroe and a number of other towns. 


GROVELAND, MASS.—At a recent town 
meeting it was voted to appropriate $2,500 
for improvements to the municipal electric 
system for additional service. 

WAKEFIELD, MASS.—At a special town 
meeting it was voted to appropriate $25,000 
for rebuilding the municipal light plant. 

NEW BRITAIN, CONN.—It is reported 
that the power house at the woodworking 
plant of J. Pinches & Son, 67 Church Street, 
has been damaged by fire. 


Middle Atlantic States 


LONG BEACH, N. Y.—The village trus- 
tees have filed application with the State 
Public Service Commission for authority 
to establish a system for furnishing light. 
Bonds to the amount of $200,000 have been 
voted, and it is proposed to construct a 
power house and overhead distribution 
system. 

BLOOMFIELD, N. J.—Scott & Bowne, 
80 Orange Street, have plans under way 
for the construction of a power plant. An 
addition to their local cod liver oil factory 
is also contemplated. The total cost is 
estimated at $80,000. 

PERTH AMBOY, N. J.—The Perth 
Amboy Dry Dock Company, foot of Broad 
Street, contemplates the installation of an 
improved floodlighting system and a gen- 
eral plant-lighting system to allow for op- 
erations during a twenty-four-hour period. 

WEEHAWKEN, N. J.—The Cunard 
Steamship Company, 24 State Street, New 
York City, will defer awarding the contract 
for its proposed new freight terminal at this 
place. The project includes a number of piers 
and warehouses, a large central electric 
power plant and electrically operated equip- 
ment. The cost is estimated at about $30,- 
000,000. 

PECKVILLE, PA.—It is understood that 
the Scranton Coal Company, Scranton, has 
plans under way for the rebuilding of its 
power plant and coal washery at this place, 
reported to have been recently destroyed 
by fire, causing a loss of about $250,000. 

PHILADELPHIA, PA.—Plans have been 
filed by the Standard Engineering Company, 
Thirtieth Street, for the erection of a power 
house, 24 ft. x 35 ft. x 60 ft. 

READING, PA.—Arrangements have 
been made by the Metropolitan Edison 
Company for a bond issue of $100,000, the 
proceeds to be used for plant extensions 
and betterments. 

SCRANTON, PA.—The Delaware, Lack- 
awanna & Western Railroad Company, 





Toboken, N. J., is considering the erection 
ot a large power station in Scranton and 
the electrification of pusher engines for 
service between this place and the sum- 
mits, east and west of the city. 


MARTINSBURG, W. VA.—Plans are 
under way for the rebuilding of the switch- 
board department of the Potomac Light & 
Power Company, recently destroyed by fire, 
causing a loss of about $20,000. 

WINCHESTER, VA.—The Front Royal- 
Riverton Milling Corporation, Riverton, 
contemplates the erection of a dam across 
the Shenandoah River, for power develop- 
ment. 

WASHINGTON, D. C.—According to re- 
port being prepared oT Major M. C. Tyler, 
in charge of the local engineer office, the 
development of 45,000-kw. to 50,000 kw. 
from Great Falls is possible. Major Tyler’s 
estimate also includes the erection of high- 
tension transmission lines and three sub- 
stations in connection with this project. 


North Central States 


BLISSFIELD, MICH.—A special election 
will be held on Jan. 11 for the purpose 
of submitting to the voters a proposition 
to issue bonds to the amount of $30,000 
for improving the electric light plant. 

GRAND RAPIDS, MICH.—The Con- 
sumers’ Power Company contemplates the 
erection of an addition to its power house 
to cost about $400,000. G. L. Erwin is 
manager, 


KINDE, MICH.—The Central Light & 
Power Company, Bad Axe, is planning to 
furnish electrical service to this village. 

OTSEGO, MICH. — The MacSim-Bar 
Paper Company, A. B. Thomas, president 
and general manager, is having preliminary 
plans prepared for the erection of a power 
plant. B. M. Baxter, Merian Building, 
Cleveland, Ohio, is structural and mechan- 
ical engineer. 

TIPPECANOE, IND. —An organization 
to be incorporated as the Tippecanoe Power 
Company with a capital stock of $3,000,000 
plans to begin work in the spring on the 
construction of dams and power units along 
the Tippecanoe River to develop current 
for several of the larger towns in northern 
Indiana. Surveys have been made and 
preliminary plans prepared by J. A. Shafer, 
engineer, 310 Odd Fellows’ Building, Indi- 
anapolis. 

ANTIGO, WIS.—The city officials con- 
template the installation of an ornamental 
street-lighting system to include forty-six 
standards. G. O. Palmiter is city clerk. 

TAYCHEEDAH, WIS.—Bids will be re- 
ceived by the State Board of Control, Madi- 
son, until Jan. 11, for furnishing for the 
Industrial Home for Women at this place 
equipment including two 50-kw. direct- 
connected, engine-type, 230-volt generating 
sets with duplicate balancer sets of 10 kw. 
each ; switchboard and distribution system; 
two 600-hp. open-type feed-water heaters; 
two turbine-driven centrifugal circulating 
pumps, 300 g.p.m., 150-ft. head, or two 
direct-acting steam pumps, same service, 
etc. A Peabody, Capitol, Madison, is engi- 
neer. 

SWIFT FALLS, MINN.—tThe city offi- 
cials contemplate the development of water 
power at this place. The cost is estimated 
at $40,000. W. E. Skinner, 15 South Fif- 
teenth Street, Minneapolis, is engineer. 

THOMSON, MINN.—The Duluth Edison 
Electric Company of Duluth has made peti- 
tion for right-of-way for the construction 
of a transmission line from the power plant 
of the Great Northern Power Company at 
this place to Duluth. It is proposed to 
erect the new line in the spring. 

NEVADA, IOWA.—The Iowa Light & 
Power Company contemplates the erection 
of an independent electric plant in this city. 

JOPLIN, MO.—The Empire District Elec- 
tric Company, 414 Joplin Street, has been 
authorized to issue bonds to the amount of 
$1,725,000 under its first mortgage, the pro- 
ceeds to be used for extensive improvements 
to its plant. 


LEXINGTON, MO.—The Missouri Gas & 
Electric Service Company contemplates im- 
provements to its plants at Richmond, Lib- 
erty, Orrick and Lexington. 

ST. JOSEPH, MO.—The City Council and 
W. K. Seitz, city engineer, are making in- 
vestigations as _to the possibilities for se- 
curing electrical energy from Kansas City 
for this place. The estimated cost of the 
erection of a line direct to St. Joseph is 
$500,000. E. M. Lindsay is president of 
the council. 


MOUND VALLEY, KAN.—Bonds to the 
amount of $25,000 have been voted for 
electrical improvements in the city. W. B. 
Rollins & Company, 210 Railway Exchange 
Building, Kansas City, Mo., are engineers. 





Southern States 


DURHAM, N. C.—The Southern Power 
Company, general office at 511 Fifth Ave- 
nue, New York City, has filed notice of 
$4,000,000 increase in capital for general 
expansion. 

RALEIGH, N. C.—The Carolina Power 
& Light Company plans to make additions 
to its plant connected with the operation 
of the street railway. The cost is estimated 
at $51,600. 

WINSTON-SALEM, N. C.—The street- 
lighting committee of the Chamber of Com- 
merce has launched a campaign for the 
raising of $20,009 for an ornamental’street- 
lighting system. 

TYBEE, GA.—Bids will be received by 
the Bureau of Yards and Docks, Navy De- 
partment, Washington, D. C., until Jan. 12 
for the erection of a radio building at 
Tybee Island. 


GALLATIN, TENN.—The City Council 
of Gallatin is negotiating with the Union 
Traction Company of Nashville for furnish- 
ing this place with power. Plans include 
the erection of an 18-mile transmission line 
and the construction of a substation at some 
point between the two cities. The present 
power station at Gallatin is inadequate to 
meet the needs of the city but will be 
retained for emergency. 

AMORY, MISS.—The City Commission 
contemplates the erection of an _ electric 
light and water plant, for which bonds 
have been issued. 








Pacific and Mountain States 


SEATTLE, WASH.—Bids will be received 
by H. Carroll, city comptroller, until Jan. 3 
for the purchasé of $1,005,000 municipal 
light and power plant bonds of 1919, Series 
No. 2, and $1,000,000 of 1918, Series K. 
The proceeds from the sale of the first 
issue above referred to will be used for 
the installation of 20,000 hp. of additional 
machinery, penstocks and equipment at the 
Cedar River hydro-electric plant; for re- 
ceiving transformers for this power to be 
used in Seattle, etc. The proceeds of the 
second issue will provide for a transmission 
line and receiving station in Seattle, in 
connection with the Skagit River project. 

SEATTLE, WASH.—The Great Northern 
Railroad, King Street, has had plans pre- 
pared by Robert Herzog Company, engi- 
neers, for the erection of a fuel-oil plant 
for the generation of additional electric 
power. 

ASTORIA, ORE.—Bids will be received 
by the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., until Jan. 
5 for the erection of a radio building at 
this place. 

LOS ANGELES, CAL. 3ids will be re- 
ceived by the Department of Public Service 
until Jan. 18 for furnishing distribution 
and small power transformers. J. P. Vro- 
man is secretary. 

LOS ANGELES, CAL. — Announcement 
has been made by J. B. Miller, president 
of the Southern California Edison Com- 
pany, that the Federal Power Commission 
has accepted its application for a _ pre- 
liminary permit to develop 2,500,000 hp. 
of electrical energy from the waters of the 
Colorado River. According to Mr. Miller 
the total possible hydro-electric develop- 
ment of the river is more than 4,000,000 hp. 

MODESTO, CAlL.—wW. I. Carpenter, city 
electrician, and G. Freitas, city engineer, 
have been appointed by Mayor Ulrich to 
investigate the possibilities of Modesto gen- 
erating its own electric power. 

PASADENA, CAL.—The City Commis- 
sion is considering the erection of a dam 
in San Gabriel with a power plant in 
Eaton’s Canyon for an increase in the ca- 
pacity of the water supply. 

AMERICAN FORK, UTAH.—Estimates 
and plans are being prepared covering the 
cost of improvements to the street-lighting 
system. 

AMMON, IDAHO.—The Utah Power & 
Light Company, Salt Lake City, Utah, has 
been granted a fifty-year franchise covering 
the right to maintain and operate electric 
light and power lines in this village. 

STAR, IDAHO.—A delegation of farmers 
consulted the Public Utilities Commission 
as to the necessary steps to take to have 
a transmission line erected between this 
place and Nampo, a distance of 5 miles. 











Canada 


BRANTFORD, ONT.—Announcement has 
been made by Chairman Wedlake of the 
Hydro-Electric Commission of this place 
that the power house on Greenwich Street 
will be extended for the installation of 
duplicate equipment for increased service. 
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ALABAMA LIGHT AND TRACTION ASSOCIA- 
TION. Secretary-treasurer, J. P. Ross, Bir- 
mingham Railway, Light & Power Co. 


AMERICAN ASSOCIATION OF ENGINEERS. 
Secretary, C. E. Drayer, 63 East Adams 
8t., Chicago, Ill Annual convention, Buf- 
falo, N. Y., May 10, 1921. 


AMERICAN ELeEcTRIC RAILWAY 
TION. Secretary, EB. B. Burritt, 
40th St., New York City. 

AMERICAN ELECTROCHEMICAL 
Secretary, Prof. J. W. Richards, 
University, Bethlehem, Pa. Annual 
ing, Atlantic City, N. J., April 21-23. 

AMERICAN ENGINEERING STANDARDS COoM- 
MITTEE. Secretary, P. G. Agnew, 29 W. 
39th St., New York City. 

AMERICAN INSTITUTE OF CONSULTING EN- 
GINEERS, INc. Secretary, F. A. Molitor, 35 
Nassau St., New York City. 

AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS. Secretary, F. L. Hutchinson, 33 
West 39th St., New York City. Board of 
directors meets monthly. Sections and 
branches in the principal electrical centers 
throughout the country. 


AMERICAN PHYSICAL Society. Secretary, 
Dayton C. Miller, Case School of Applied 
Science, Cleveland, Ohio. 


AMERICAN SOCIETY FOR TESTING MATE- 
RIALS. Secretary-treasurer, C. L. Warwick, 
1315 Spruce St., Philadelphia, Pa. 


AMERICAN WELDING Society. Secretary, 
= C. Forbes, 29 W. 39th St., New York 
City. 


ARKANSAS UTILITIES ASSOCIATION. 
retary, S. E. Dillon, Hot Springs, Ark. 
ASSOCIATED MANUFACTURERS OF ELEC- 
TRICAL SUPPLIES. General secretary, C. E. 
Dustin, 30 East 42d St., New York City. 


ASSOCIATION OF EDISON ILLUMINATING 
COMPANIES. Secretary, Preston S. Millar, 
Electrical Testing Laboratories, New York 
City. 

ASSOCIATION OF IRON AND STEEL 
TRICAL ENGINEERS. Secretary, John F. 
Kelly, Empire Building, Pittsburgh, Pa. 


ASSOCIATION OF MUNICIPAL ELECTRICAL 
UTILITIES OF ONTARIO. Secretary, S. R. A. 
Clement, 190 University Ave., Toronto. An- 
nual meeting, Jan. 27 and 28, Toronto. 

ASSOCIATION OF RAILWAY ELECTRICAL EN- 
GINEERS. Secretary-treasurer, Joseph A. 
Andreucetti, Chicago & Northwestern kail- 
way, Chicago, Ill 

BRITISH COLUMBIA ASSOCIATION OF ELEC- 
TRICAL CONTRACTORS AND DEALERS. Secre- 
tary-treasurer, Capt. W. J. Conway, 406 
Yorkshire Building, Vancouver, B. C. 

CANADIAN ELECTRICAL ASSOCIATION, affili- 
ated with N. E. L. A. Secretary-treasurer, 
Eugene Vinet, Shawinigan Water & Power 
Co., Montreal, Canada. 

CoLorRADO ELrectric LIGHT, POWER AND 
RAILWAY ASSOCIATION, Secretary-treasurer, 
M. B. W. Baker, Denver, Col. 


CoNFERENCE CLuB._ f ecretary, Sullivan 
W. Jones, 19 West 44th st., New York City. 


CoMMERCIAL Section, N. E. L. A. Secre- 
tary, R. H. Tillman, Baltimore, Md. 


EASTERN NEw York SeEctTIon, N. E. L. A. 
Secretary, J. L. Hemphill, General Electric 
Co., Schenectady, N. Y. 

Evectric Hoist MANUFACTURERS’ _ASSO- 
CIATION. Secretary-treasurer, E. Donald 
Tolles, 52 Broadway, New York City. 

ELECTRIC FURNACE ASSOCIATION, Secre- 
retary, Dr. C. G. Schluederberg, Westing- 
house Electric & Manufacturing Co., East 
Pittsburgh, Pa. 

ELEecTRICAL MANUFACTURERS’ CLUB. Sec- 
retary, F. L. Bishop, Hartford Faience Co., 
Hartford, Conn. 


ELECTRICAL MANUFACTURERS’ CoUNCIL. 
Executive secretary, Frederic Nicholas, 522 
5th Ave., New York City. 

ELECTRICAL SAFETY COUNCIL. 
Dana Pierce, 25 City Hall 
York City. 

ELECTRICAL SuPPLY JOBBERS’ ASSOCIATION, 
General secretary, Franklin Overbaugh, 411 
South Clinton St., Chicago, IIl. 


ASSOCIA- 
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Secretary, 
Place, New 


ASSOCIA- 
Secretary, E. 
New York 


ELECTRICAL SUPPLY JOBBERS’ 
TION, ATLANTIC DIVISION. 
Donald Tolles, 52 Broadway, 
City. 

ELEcTRICAL SupPLyY JOBBERS’ ASSOCIATION, 
Paciric Coast Drviston. Secretary, Albert 
H. Elliot, 502 Flatiron Building, San Fran- 
cisco, Cal. 


ELEcTRICAL TRADE ASSOCIATION OF CAN- 
aDa. Secretary, William R. Stavely, Royal 
Insurance Building, Montreal, Canada. 
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ELeEctTrRic Power CutuR. Secretary, C. H. 
Roth, 1410 West Adams St., Chicago, III. 


EMPIRE STATE GAS AND ELECTRICAL ASSO- 
CIATION. Secretary, Charles H. B. Chapin, 
Grand Central Terminal Building, New 
York City. 


FLORIDA ENGINEERING SOCIETY. 
tary, J. R. Benton, Gainesville, Fla. 


ILLINOIS STATE ELECTRIC ASSOCIATION. 
Secretary-treasurer, R. V. Prather, Spring- 
— cae Annual convention, Chicago, IIl., 

ec. 9. 


ILLUMINATING ENGINEERING SocIery. 
General secretary, Clarence L. Law. Sec- 
tions in New York, Philadelphia, Pitts- 
burgh, Cleveland, Chicago and Boston. 


INDIANA ELeEcTRIC LIGHT ASSOCIATION. 
Secretary, Thomas Donohue, Lafayette, Ind. 


INDUSTRIAL ELECTRIC HEATING ASSOCIA- 
TION. Secretary, Homer Kunz, Toledo 
Railways & Light Co., Toledo, Ohio. 


INSTITUTE OF RADIO ENGINEERS. Secre- 
tary, Alfred N. Goldsmith, College City of 
New York, New York. 


INTERNATIONAL ASSOCIATION OF MUNICI- 
PAL ELECTRICIANS. Secretary, C. R. George, 
Houston, Tex. 


INTERNATIONAL ELECTROTECHNICAL COM- 
MISSION (international body representing 
various national electrical engineering so- 
cieties contributing to its support). Gen- 
eral secretary, C. le Maistre, 28 Victoria 
St., Westminster, London, 8S. W., England. 


Iowa SECTION, N. E. L. A. 
treasurer, M. G. 


JOVIAN ORDER. Jupiter 
Arthur J. Binz, Houston, Tex. 


KANSAS PUBLIC SERVICE ASSOCIATION. 
Secretary-treasurer, W. W. Austin, Cotton- 
wood Falls, Kan. 


MICHIGAN Section, N. BE. L. A. Secre- 
tary, Herbert Silvester, Ann Arbor, Mich. 


MISSISSIPPI ELECTRIC ASSOCIATION, affili- 
ated with the N. BE. L. A. Secretary, E. S. 
Myers, Vicksburg, Miss. 


MISSOURI ASSOCIATION OF PUBLIC UTILI- 
TIES. Secretary-treasurer, F. D, Beardslee, 
315 N. 12th St., St. Louis, Mo. 


NATIONAL ASSOCIATION OF ELECTRICAL 
CONTRACTORS AND DEALERS. Secretary, W. 
H. Morton, 110 West 40th St., New York 
City, N. Y. State associations in Alabama, 
Arkansas, Connecticut, Georgia, Kansas, 
Illinois, Indiana, Iowa, Louisiana, Mary- 
land, Massachusetts, Michigan, Minnesota, 
Missouri, New Jersey, New York, Ohio, 
Oregon, Pennsylvania, Tennessee and Wis- 
consin, 

NATIONAL COUNCIL OF LIGHTING FIXTURE 
MANUFACTURERS. Secretary, C. W. Hoff- 
richter, 8410 Lake Ave., Cleveland, Ohio. 


NATIONAL ASSOCIATION OF ELECTRICAL 
INSPECTORS, Secretary-treasurer, William 
‘2 Smith, Northeastern College, Boston, 

ass. 


NATIONAL ASSOCIATION OF RAILWAY AND 
UTILITY COMMISSIONERS. Secretary, James 
B. Walker, Public Service Commission of 
the State of New York. 


NATIONAL ELectric LicgHt ASSOCIATION. 
Executive manager, M. H. Aylesworth, 29 
West 39th St., New York City. 

NATIONAL ELECTRICAL CREDIT ASSOCIA- 


TION. Secretary, Frederic P. Vose, 1350 
Marquette Building, Chicago, III. 


Secre- 


Secretary- 
Linn, Des Moines, Iowa. 


(president), 


NATIONAL FIRE PROTECTION ASSOCIATION. 
Secretary of electrical committee, Ralph 
Sweetland, 141 Milk St., Boston, Mass. 


NEBRASKA SEcTION, N. BE. L. A.  Secre- 
tary-treasurer, B. H. Conlee, Nebraska Gas 
& Electric Co., Beatrice, Neb. 


New ENGLAND ELECTRICAL CREDIT ASSO- 
CIATION. Secretary, Alton F. Tupper, 15 
State St., Boston, Mass. 
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New FENGLAND GEOGRAPHIC DIVISION, 
N. E. L. A. Secretary, Miss O. A. Bursiel, 
149 Tremont St., Boston, Mass. 


NEw MEXICO ELECTRICAL ASSOCIATION. 
Secretary-treasurer, Charles E. Twogood, 
Albuquerque, N. “ 


NEW YorK ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, E. Donald Tolles, 52 
Broadway, New York City. 


New York ELeEctTrRICAL SOCIETY. 
ary, George H. Guy, 
New York City. 


NorTH CENTRAL GEOGRAPHIC DIVISION, 
N. E. L. A. Secretary, H. E. Young, Min- 
neapolis General Electric Co., Minneapolis, 
Minn. 

NORTHWEST GEOGRAPHIC DIvIsIon, N. E. 
L. A. Secretary, L. A. Lewis, Washington 
Water Power Co., Spokane, Wash. 


OHIO ELECTRIC LIGHT ASSOCIATION. 
retary, D. L. Gaskill, Greenville, Ohio. 


OnIO SOCIETY OF MECHANICAL, 
TRICAL AND STEAM ENGINEERS. 
Prof. F. E. 
Columbus. 


Secre- 
29 West 39th St., 


Sec- 


ELEc- 
1 Secretary, 
Sanborn, Ohio State University, 


OKLAHOMA UTILITIES ASSOCIATION. 
retary, H. A. 
Bank Building, 


Sec- 
Lane, 611 State National 


Oklahoma City. 


PaciIFIC Coast GEOGRAPHIC DIVISION, 
N. E. L. A. Secretary, S. H. Taylor, Elec- 
tric Railway & Manufacturers’ Supply Co., 
San Francisco, Cal. 


PENNSYLVANIA ELEcTRIC ASSOCIATION, 
State Section N. BE. L. A. Secretary, H. M. 
Stine, 211 Locust St., Harrisburg, Pa. 


PuBLIC RELATIONS SEcTION, N. E. L. A. 
Chairman, J. E. Davidson, Omaha, Neb. 


PUBLIC SERVICE ASSOCIATION OF VIRGINIA. 
Secretary, W. J. Kehl, Virginia Railway & 
Power Co., Richmond, Va. 


PUBLIC UTILITIES ASSOCIATION OF WEST 
VIRGINIA. Secretary, W. C. Davisson, West 
ht ge Water & Electric Co., Charleston, 

o Wik 


RapiIo CLUB OF AMERICA. Secretary, T. J. 
Styles, 1112 S. Curtis Ave., Richmond Hill, 
Queens Borough, N. Y. 


RocKY MOUNTAIN GEOGRAPHIC DIVISION, 


N. E. L. A. Secretary, A. C, Cornel], Den- 
ver, Col. 


SOCIETY FOR ELecTRICAL DEVELOPMENT, 
Inc. General manager, J. M. Wakeman, 
aearemey Building, 522 5th Ave., New York 
ity. 

SocrETY FOR THE PROMOTION oF ENGI- 
hg ee. Secretary, Dean F. 
4 Bisho niversity of Pittsburgh, Pitts- 
burgh, Pa. - ” 
_SOUTHEASTERN GEOGRAPHIC DIVISION 
N. E. L. A. Secretary-treasurer, Charles A. 


Collier, Georgia Railway & Power Co., 
Atlanta, Ga. 


_SOUTHWESTERN GEOGRAPHIC DIVISION 

N. E. L. A. Secretary, H. A. Lane, Okla- 

aaeee Utilities Association, Oklahoma City, 
a. 


SOUTHERN CALIFORNIA ELECTRICAL CoNn- 
TRACTORS AND DEALERS’ ASSOCIATION. Sec- 
retary-treasurer, J. E. Wilson, 425 Consoli- 
dated Realty Building, Los Angeles, Cal. 


SOUTHWESTERN ELECTRICAL AND GAS AS8- 
SOCIATION, eecretary, H. S. Cooper, 403-4 
Slaughter Building, Dallas, Tex. 


SOUTHWESTERN SOCIETY OF ENGINEERS. 
Secretary, C. E. Barglebaugh, 721 First 
National Bank Building, Bl Paso, Tex. 


TECHNICAL SECTION, N. E. L. A. Secre- 
tary, W. C. Anderson, 29 West 39th St., 
New York City. 


TORONTO ELECTRICAL CONTRACTORS’ ASSO- 
CIATION. Secretary, ‘ . W. Salisbury, 
615 Yonge St., Toronto, Ont. 


TrI-STATE WATER AND LIGHT ASSOCIA- 
TION. Secretary-treasurer, W. F. Steiglitz, 
Columbia, S. C. 


VERMONT ELECTRICAL ASSOCIATION. Sec- 
retary-treasurer, A. B. Marsden, Rutland, 
Vermont. 


WESTERN ASSOCIATION OF ELECTRICAL IN- 
sPEcTors. Secretary, W. S. Boyd, 175 West 
Jackson Blvd., Chicago, Ill. Annual con- 
vention, Detroit, Mich., Jan. 25-27, 1921. 


WESTERN SOCIETY OF ENGINEERS, ELEC- 
TRICAL SECTION. Secretary, E. S. Nether- 
cut, 1735 Monadnock Block, Chicago, IIL 


WISCONSIN ELECTRICAL ASSOCIATION. Sec- 
retary, J. P. Pulliam, 1408 First National 
Bank Building, Milwaukee, Wis. Annual 
meeting, Milwaukee, Wis., March 23-24. 





